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LETTER OF TRANSMITTAL. 


CARBONDALE, Iun., Dee. 30, 1881. 
Hon. James R. Scott, President Illinois State Board of Agriculture: 


Dear Sir: In submitting the “Eleventh Report of the State Ento- 
mologist on the Noxious and Beneficial Insects of the State of Illinois,” 
allow me to express my thanks to you and the Board for the en- 
couragement I have always received from you in this work. 

I am happy to state with even more emphasis than at the time 
of submitting my previous report, that the demand for these works 
is still on the increase in our own State and elsewhere. The out- 
side demand has in fact become so great, that I have been com- 
pelled to ask your Secretary to meet ‘it, as far as possible, with 
copies bound with the Transactions of the Board, as the two hun- 
dred separate copies allowed me for distribution were wholly 
inadequate for this purpose. 

Although I have material on hand sufficient to make a report 
about the same size as that of last year, it has been thought best 
that I cut it down so that it shall not exceed, when printed, one 
hundred and twenty-five pages. 

In the preparation of this report I have been aided by Mr. D. W. 


* CoquILLETT, who resides in the northern portion of the State, and 


was engaged in making observations for me in that section during 
the past season; also by Prof. French. 

As you are well aware, the predictions I made last year. (1880) 
that the Chinch-bugs would probably appear in injurious numbers 
in 1881 unfortunately for our farmers has proved only too true. This 
fact tends strongly to confirm me in the belief that my deductions, drawn 
from a comparison of the weather records of our State and the adjoin- 
ing sections, are substantially correct, and that the periodicity indicated 
in my last report is a climatic law of this portion of our country. 
Judging, therefore, by this apparent periodicity, and what has been 
ascertained in reference to the history, habits, and cause of increase 
of these pests (the Chinch-bugs), I have elsewhere ventured to pre- 
dict eg much confidence that they will do no material injury 
in 1882. 
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The Army-worm also appeared in some sections in considerable 
numbers, injuring chiefly oats and meadows. Mr. CoquintetrtT, who 
was in the section visited by them, devoted considerable attention 
to the study of their habits and life-history, in order, if possible, to 
settle some hitherto disputed points in reference thereto. The result 
of his observations has to a certain extent modified my opinion on 
one point, to-wit: the number of broods in that northern section. 

It was my intention to have devoted a somewhat lengthy chapter 
to the general subject of Remedies, but the desire to lessen the size 
of the report this year has induced me to withhold it, and to devote 
the space allowed to the papers of those who have assisted me in 
my Entomological work the past season. Hence the report will con- 
sist, this year, of papers prepared by Mr. D. W. CoquimmueTr and 
Prof. G. H. FRrencuH. 

I take pleasure also in thanking Mr. 8. D. FisHer, your Secre- 
tary, and Mr. C. F. Minus, Assistant Secretary, for many favors, 
and especially for complying so readily and promptly with my 
numerous requests to send reports to parties requesting them. I 
am also under obligations to W. R. Ackerman, Esq., President of 
the Illinois Central Railroad, for an annual pass over the roads of 
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REPORT OF D. W. COQUILLETT. 


Prof. Cyrus Thomas, State Entomologist of Illinois : 


Dear Strr—The following pages constitute my report on the Inju- 
rious Insects of Northern Illinois: 

During the year 1881 several insects which had not heretofore 
been known to occur in destructive, numbers in this part of the 
State, appeared in several localities in considerable numbers, some- 
times committing extensive ravages. 

Prominent among these is the Corn Worm or Boll Worm (Helio- 
this armigera, Hubner,) which I have occasionally met with in past 
years, but not in numbers sufficient to occasion much damage. 

The present season, however, they appeared in destructive num- 
bers in a great many fields of corn, doing considerable damage, not 
so much by what they devoured as by what they spoiled, as the ears 
of corn which they infested were nearly always more or less covered 
with mould. 

Another insect which, so far as I am aware, has not heretofore 
occurred in this section in destructive numbers, is the Imported 
Currant Worm, (Nematus ventricosus, Klug,) which, the present sea- 
son, completely defoliated the currant bushes in many gardens in 
this locality. It is a very singular fact, and one almost without an 
exception, that the insects which have been imported into this country 
from Europe are always more destructive than our native insects 
which have the same habits. The difference in the climate of the two 
countries may have much to do with this, but it is no doubt largely 
due to the fact that the parasites which preyed upon them in their 
native country were not imported with them; for it is a pretty well 
established fact that nearly every leaf- eating insect has a parasite 
which infests it, but which will not infest any other species, and for 
this reason our native parasitic insects will not be likely to infest 
an exotic insect that has been imported into this country. 
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As if it were not enough for the currant bushes to be despoiled 
of their leaves by the insects spoken of, a great many Goose-berry 
Worms (Pempelia grossularig, Packard,) appeared, webbing together 
and devouring or spoiling a great many clusters of its fruit. In 
their work of destruction they were greatly aided by a Span-worm 
which had not hitherto been known to feed upon this fruit, at least 
no account of its doing so has ever come to my notice. I refer to 
the larva of Hupithecia interrupto-fasciata, Packard, to which I have 
given the name of the Currant Fruit Worm. I had frequently found 
these worms in previous years on various kinds of flowers, but the 
present season they appeared upon the currants in considerable 
numbers, and I frequently found one of them half hidden in a large 
currant, busily engaged in devouring the interior of the berry. 


The Chinch Bug (Blissus leucopterus, Say,) has not been very 
destructive in this section the present season, for the simple reason 
that but a very small area of wheat was sown. ‘The farmers in 
this part of the State have about made up their minds to abandon 
the cultivation of this valuable cereal; what with Chinch Bugs, 
Hessian Flies, blight, rust and smut, their chances of raising a good 
crop of wheat are certainly not very good. One farmer sowed about 
two acres of spring wheat, and I know of no other field of wheat 
within five or six miles of this one. “I examined this field for Chinch 
Bugs on the 22d of July, and found many of all sizes near the 
middle of the field, where the wheat had been killed in large patches, 
the plants turning white and bending over a short distance from the 
ground. This field was harvested on the 26th. Three days later, 
and again on the 8d of the following month, I examined the edge 
of an adjoining oat-field, and found only one Chinch Bug. I could 
not see that they had injured the oats in the slightest degree. 


Several years ago, when wheat was more extensively raised in this 
locality than it is at the present time, the Chinch Bugs appeared in 
immense numbers in a field of wheat which contained about four 
acres, nearly ruining the entire field. After this field was harvested 
the bugs moved across the field in solid phalanx, into a field of 
corn, and in a short time the lower part of the stalks of corn in 
the rows nearest the road were covered so thickly with these insects 
to the height of about two feet, that this part of the stalks was 
completely hidden from view; but the .corn was so far advanced 
that they did not damage it very materially. A farmer had been 
told that he could protect his wheat from the attacks of these in- 
sects by sowing clover seed with the wheat. This he did, and the 
clover and wheat grew finely together, and the latter did not seem 
to be at all injured by the bugs; but as soon as it was harvested 
these insects appeared in such numbers in the edge of an adjoining 
field of Hungarian grass, as to cause the latter to turn white in a 
very short time. Whether the Chinch Bugs fed upon the clover in 
preference to the wheat, or whether the clover prevented the too 
rapid evaporation of moisture, thus enabling the wheat to withstand 
the attacks of these insects, I am unable to say; but the latter is 
probably the correct reason, as the bugs deserted the clover shortly 
after the wheat was cut, although the clover was as rank as ever. 
They appear to prefer wheat to all other plants, aud since this has 
not been grown very extensively in this locality of late, I have not 
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found the Chinch Bugs in anything like the numbers in which they 
formerly appeared. 

A number of farmers have repeatedly tried to grow winter wheat 
in this locality, but their efforts in this direction have not been 
crowned with success. In ordinary seasons the ground is too dry 
to be planted in the early part of September, and the rains usually 
come on too late to permit the farmers to sow the wheat early 
enough for it to get a sufficient growth to withstand the winter. 
Several farmers of my acquaintance have sown a small field of 
winter wheat in different years; but in nine cases out of ten they 
were obliged to plow up the-field in the following spring and sow it 
to some other kind of grain. As there is so small an amount of 
winter wheat raised in this locality, the Hessian Fly (Cecidomyia 
destructor, Say), has not made its appearance in numbers sufficient 
to attract public attention, as it is necessary for the fall brood of 
these insects to have winter wheat, in the stems of which they pass 
the winter in the larva state. 

The Colorado Potato-beetle (Doryphora 10-lineata, Say) or ‘‘Potato 
bugs,” as they are commonly but erroneously called, were more de- 
structive the present season than they have been for many years 
past. By the liberal use of Paris Green the farmers in many in- 
stances were enabled to protect their potatoes from their attacks ; 
but in a great many cases a large proportion of the plants had 
been defoliated before the poison was applied. The remarks on im- 
ported insects which I made when speaking of the imported Currant 
Worm, apply equally well to this insect; for, although it was not 
imported from a foreign country, yet its native home was in a 
climate widely different from our own, and this insect has become 
more injurious to the potato than any of our native species which 
feed upon this plant. This may be largely due to the fact that it 
feeds upon this plant both in its larval and perfect state, whereas 
the other species, with one or two exceptions, feed upon it only 
while in the perfect state, living in the ground in the larva state, 
and feeding upon the eggs of various kinds of locusts or grass-hop- 
pers. These ‘‘Old-fashioned Potato-beetles,” (as they are commonly 
ealled to distinguish them from the Colorado beetle) present a forci- 
ble example of those anomalous insects which the entomologist 
meets with occasionally, and which are so difficult for him to deter- 
mine as to whether they are to be regarded as injurious or benefi- 
cial insects; for it is very difficult for us to decide whether the 
injury they do in the adult state is counterbalanced by the service 
they render us while in the larva state by way of destroying the 
egos of the destructive locusts or grass-hoppers. 

The Imported Cabbage-worm (Pieris rapae, Linnaeus) was more 
destructive to cabbages the present season than I have ever known 
it to be in any season past. A few farmers who had taken the 
trouble to set out and cultivate a small patch of cabbages, finding 
that these were fast being devoured by these noxious pests, pulled 
them up and fed them to the hogs. Farmers generally think that 
it is enough for them to do to keep their cabbages free from weeds, 
without the additional labor of keeping them free from the attacks 
of insects; and this latter, so far as the Cabbage-worms are con- 
cerned, is commonly much more troublesome than the mere destruc- 
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tion of the weeds. It is to be regretted that no harmless inexpen- 
sive. but effectual remedy has ever been discovered for the destruction 


of these pests. 

I do not think that the Purple Cabbage-worm (Pionea rimosalis, 
Guenee) has ever made its appearance in this locality; at least I 
have never met with it, although for the past two or three seasons 
I have paid especial attention to collecting and rearing Lepidopter- 
ous larvae. The present season a closely allied species—the Pironea 
stramentalis of Hubner—appeared in considerable numbers upon the 
Horseradish, and as almost every insect which feeds upon the 
horseradish will also feed upon the cabbage, I have no doubt that 
this insect will some day prove to be destructive to this last named 
vegetable which already has a host of insect foes. 


The Army Worm (Leucania unipuncta, Haworth) appeared in a 
few localities in destructive numbers and seemed to be more de- 
structive to oats and timothy than to any other grain or grass. I 
am happy to be able to present in the following pages a history of 
this insect which is carried far enough to forever set at rest’ the 
question of the number of annual broods, and the state in which 
the insect hibernates, at least so far as they apply to this locality, 
and also to the sedentary race of Army Worms, for it is my firm 
belief that there are two distinct races of these insects, and that 
the one race has no connection whatever with the other. As I have 
given in the chapter upon this insect the reasons upon which this 
belief is founded, it will be unnecessary for me to repeat them in 
this place. My brother, Mr. A. G. Coquillett, has aided me much 
in studying up the life history of this insect; he brought me the 
only specimens of the hibernating brood that T have ever seen. I 
had found many specimens of the earlier broods under boards, 
sticks, etc., but was unable to find a single specimen of the last, 
or hibernating, brood in these situations, although I spent much of 
my time searching for them. 


A kind of naked caterpillar somewhat resembling the Army Worm 
appeared in considerable numbers in the months of August and 
September, and was quite destructive to the green heads of timothy. 
They were found at their work on cloudy days and appeared to con- 
fine their attacks entirely to the heads, as I never saw any feed 
upon the leaves. In quite large fields of timothy which I examined 
fully nine-tenths of the heads had been more or less injured by 
these worms. The latter quite closely resemble the Wheat Head 
Army-worm (Leucania harveyi, Grote) but are much paler; they may 
be but a pale race of this species, however, as the sedentary race 
of Army-worms are considerably paler than those belonging to the 
migrating race. (Quite a number of these timothy worms assumed 
the chrysalis form, in the month of September, but as they have not 
yet been changed to moths I am unable to determine the species. 

On the 21st of November I received from the Editor of the Ger- 
mantown Telegraph a box of insects for determination. The enclosed 
insects proved to be the larvae of the Silver-marked Moth (Plusia 
simplex, Guenee), and in the letter which accompanied the box, the 
Editor stated that these larvae were very destructive to the Celery 
in many gardens in his locality. ‘This is the first instance that has 
come to my notice of these larvae feeding upon this plant. In my 
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father’s garden they were quite destructive to Lettuce in the early 
part of the present season. As the Editor mentioned above named 
these larvae Celery Worms in one of his editorials, I have thought 
it best to accept his name. 

The various kinds of Canker-worms were very scarce the present 
season in orchards where they appeared in large numbers in past 
years. 

The Apple Plant-louse (Aphis mali, Fabricius) was very abundant 
early in the season, but the rains which came on later in the season 
greatly lessened their numbers. I have frequently destroyed whole 
colonies of these insects by drenching them occasionally with pure 
cold water. 

Several other insects, many of which have not been reported as 
occurring in destructive numbers, appeared in considerable num- 
bers, sometimes committing extensive ravages; but as these are 
mostly treated of in the following pages an account of them here 
would be superfluous. 

As several entomologists, in determining the insects treated of in 
their reports, have made mistakes in their determinations, I have 
made it a rule to have my insects determined by some person who 
makes a certain group of insects his special study, except in cases 
where the insect differs widely from any other, and has been de- 
scribed at some length in some work on entomology to which I have 
access. And in this connection I desire to express my thanks to 
the following gentlemen for favors received by way of determining 
insects: Prof. C. H. Fernald, A. B. Grote, EK. F. Cresson, Dr. A. 
S. Packard, Jr.; H. A. Hagan, P. R. Uhler, and Dr. Geo. H. Horn. 

And above all I am indebted to you for a great many favors re- 
ceived, and for which I fear I shall never be able to make anything 
like an adequate return. 

Very respectfully, 


D. W. COQUILLETT. 
Woops'rock,. Inu., Dec. 28, 1881. 


10 


THER GREATER LEAF-ROLLER. 
(Laxotaenia rosaceana.) Harris. 
(Order LepipoptEra. Family Torrricipm.) 


[Living in a rolled or folded leaf on apple and cherry, and also 
on various other trees and plants; a naked caterpillar of a greenish 
color, with a brown or blackish head.] 

Almost every person has noticed on various plants certain leaves 
that were rolled up, or folded over and fastened together with silken 
threads. Sometimes one of the edges of a leaf is folded over and 
fastened to the upper surface of the leaf; at other times the oppo- 
site edges of a leaf are drawn together and fastened with silken 
threads. Sometimes the leaf is rolled up ike a map, usually length- 
wise with the midrib, but occasionally it is rolled up from the apex 
of the leaf toward the base. When the leaves are small the edgés 
of one leaf are usually fastened to those of another, and sometimes 
three or more leaves are fastened together in this manner. 

This is sometimes the work of a spider, which in this way con- 
structs a den or a place of concealment for its eggs; but it is usu- 
ally the work of a small naked caterpillar which generally belongs 
to the family Tortricide, but afew belong to the Tineide, and a still 
smaller number to the Pyralide. On account of the habit they have 
of rolling up leaves for a habitation, they have received the name 
of Leaf-rollers. After reaching their full size. they close each end 
of the roll, and soon afterward assume the chrysalis form. A short 
time before the moth emerges, the Chrysalis works itself about one- . 
half its length out of its case, and while in this position the moth 
makes its escape. 

One of the largest and most widely distributed species is the one 
whose name heads this article. There are two broods of these Leaf- 
rollers produced in one season. The first brood makes it appear- 
ance about the middle of May, or a week or so after the apple trees 
have put forth their leaves, and reach their full size in the month 
of June. Those found on apple and cherry trees, when about to 
pupate, usually construct a sort of leafen case by fastening the 
edges of two or three leaves together and lining the interior with a 
layer of silk. Shortly after this they are changed to chrysalides, 
and, in from five to sixteen days later—usually about nine—the 
moths appear. The latter, in the course of a few weeks, deposit 
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their eggs, and from these a second brood is produced, which reach 
their full growth in the latter part of July, producing the moths 
during the first half of August. These probably deposit their eggs 
soon afterward, and these remain unhatched until the following 
spring. 

The Greater Leaf-rollers, when fully grown, measure about three- 
fourths of an inch in length, and are of a green color, sometimes 
tinged with yellow. Those of the latter color appear to be infested 
with some disease. I have frequently tried to rear some of them to 
the chrysalis state, and for this purpose placed them in separate 
apartments of my breeding cage, but they all died before pupating, 
and the interior of their bodies was filled with a blackish liquid. 
Those of a green color are usually marked with lighter-colored pilif- 
erous spots; the spiracles are faintly rmged with pale brown, those 
on each side of the first segment the most distinctly so, and beneath 
each of the latter is usually one or two small brownish spots. The 
head is very variable in its shades and markings, and presents the 
following varieties : 

Var. A.—Uniform brownish-black. 

Var. B.—Brownish-black, the upper part of the face strongly 
tinged with brown. 

Var. C.—Yellowish- brown, sometimes tinged with green, and 
marked on each side with a black dot and streak—one or both of 
these marks sometimes wanting. 


The cervical shield—a hard, polished spot on top of the first seg- 
ment back of the head—is still more variable than the head, and 
presents the following varieties : 

‘ ae A.—Brownish-black, sometimes tinged with green next the 
ead. 

Var. B.—Gréen, surrounded at the sides and behind with black. 

Var. C.—Green, bordered on each side with black, this sometimes 
reduced to a dot or dash near the anterior or posterior end. 

Var. D.—Green, bordered behind with black. 

Var. E.—Yellowish-brown, surrounded at the sides and behind 
with black, and with two dorsal dots of the same color near the 
anterior edge. 

This colorational difference is not due to a difference in their 
ages, nor to a difference in their food plants. Neither do those 
which have the head of one color invariably have the cervical shield 
colored as in any one variety given above. Of those which have 
the head colored as in variety B, some have the cervical shield 
colored as in the same variety, while others, with similarly colored 
heads, may have the cervical shield colored either as in variety C 
or D. The young Leaf-rollers usually have the head and cervical 
shield colored as in variety A; but after casting their skins they 
may have these parts colored as in any of the succeeding varieties. 
The most common forms met with have the head and cervical shield 
colored as in variety B. 

That this colorational difference is not :roduced by a difference 
in the food plants of these insects I have abundant evidence, as I 
have frequently found upon plants of the same species Greater Leaf- 
rollers whose heads were colored alike, but in some the cervical 
sheild was colored as in variety A, in others as in variety B, while 
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in the remainder it was colored as in variety C, or D. Thus I have 
found on the cherry a number of these Leaf-rollers, which had the 
head colored as in variety B, but while in some the cervical shield 
was colored as in this variety, in others it was colored either as in 
variety A, or C. 

The Penthina nimbatana of Clemens is utterly indistinguishable 
from variety A of the Greater Leaf-roller; at least specimens of the 
latter agree perfectly with the description of the former which I 
took several years ago, although there may be some minute charac- 
ter or characters by which the one may be distinguished from the 
other. I have bred Penthina nimbatana only from the common wild- 
rose (Rosa blanda). It binds three or more of the terminal leaflets 
together for a habitation, and there appears to be only one brood 
produced in one season. The Greater Leaf-roller feeds upon a 
greater number of different kinds of plants than any other insect 
with which I am acquainted. I have bred it from the Apple, Cherry, 
Siberian Crab-apple, Lilac, Horse-chestnut, Tame Raspberry, Wild 
Strawberry, Wild Rose (Rosa blanda), Burdock (Lappa officinalis), Thistle 
(Cirsium lanceolatum), Red Clover (Trifolium pretense), Ragweed (Ambro- 
. sia artimisiaefolia), Smartweed (Polygonum pennsylvanicum), and Knot- 
grass (Polygonum aviculare); and 1 have found it on Dogwood (Cor- 
nus pemiculata), Burr-oak, Poplar, Hazel (Corylus americana), Sumac 
(Rhus glabra), Wild Raspberry (Rubus Strigosus), Wild Blackberry, 
(Rubus villosus), Horseradish (Nasturtiwm armoracia), Wild Sun- 
flower (Helianthus grosse-serratus), and Blue Vervain (Verbena has- 
tata). On all of the above named plants I have found one or more 
of these Leaf-rollers, each in a rolled or folded leaf, or in a cavity 
formed by fastening two or more leaves together. On two or three 
different occasions I found one of them in a cavity formed by fast- 
ening together. several of the terminal flower spikes of Blue Vervain, 
and in one instance I found one in a cavity formed by fastening 
together several of the strap-leaves or rays of a Sunflower to the 
tops of the disk-flowers. 

From the above it will be seen that these Leaf-rollers feed not 
only upon the leaves but also upon the flowers; and even the fruit 
is not exempt from their attacks, for on one occasion I found one 
under a leaf which it had fastened to an apple, into which it had 
enawed quite a large cavity. 


The moth into which the Greater Leaf-roller is finally transformed, 
was, many years ago, named by Dr. Harris the ‘‘Oblique-banded 
Leaf-roller.”” It measures from the front of the head to the tip of 
the closed wings from three to five-eighths of an inch, the females 
being the largest. The fore-wings are of a deep cinnamon-brown 
color, marked with numerous darker transverse dashes, and crossed 
obliquely by three darker brown bands, one near the base, one near 
the middle, and the third near the outer edge of the wing, The 
outer one-half of each hind wing is pale yellowish, shading into 
white at the base, of the wing; the inner one-half is blackish. One 
would naturally suppose that an insect having such a wide range of 
food plants would be vei'y variable in its colors and markings, but 
such is not the case with the present species. Ina series of fifteen 
examples now before me the ground color and markings are re- 
markably constant with two exceptions; the specimens forming these 
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exceptions are both females, and differ from the others only in the 
ground color. In one this is pale yellow, and in the other it is 
brownish strongly suffused with black. I am not acquainted with 
any moth that would be at all likely to be mistaken for this species. 
When the wings are closed the outer edges are nearly parallel with 
each other, and the hind edge of one wing is nearly on a line with 
the hind edge of the other. 


NATURAL ENEMIES. 


As the Greater Leaf-rollers during the greater part of their lives 
are concealed from view, it is very probable that they suffer but 
little from the attacks of predaceous birds and insects. However 
this may be, their numbers are considerably lessened by the attacks 
of a parasitic four-winged fly. I sent a specimen of this parasite 
to EK. T. Cresson for determination, but he was unable to ascertain 
the species to which it belongs; he informed me that it belongs to 
the genus Glypha. 

The wings of this parasite are transparent, and expand about five- . 
eighths of an inch. The head, thorax and abdomen are jet black, and 
there is usually a small, yellow spot just back of the middle of the thor- 
ax, and a short streak of the same color in front of, and a little below 
the insertion of each fore-wing; the mouth parts are also yellowish. 
The antenne are deep reddish-brown. The legs are reddish-brown, 
and the tibie and tarsi of the hindmost pair are blackish. The 
female fly is provided at the tip of her abdomen with an exserted 
ovipositor which measures a trifle over three-eighths of an inch in 
length; this is composed of three separate pieces, or threads, the 
two. uppermost of which are black and the lower one is dark red- 
dish-brown,* 

The female fly punctures the body of the Leaf-roller and deposits 
therein a single egg. From this egg is hatched a footless grub, of 
a dull, bluish-white color, and measuring when fully grown about 
one-half of an inch in length. This grub reaches its full size about 
the same time that the Leaf-roller, whose body it inhabits, closes 
its case and is prepared for pupation ; shortly after this the grub 
issues from the body of its host and spins a thin, whitish, trans- 
parent cocoon, of an oblong, elliptical shape, and measuring about 
five-eighths of an inch in length. Soon after completing its cocoon 
the parasitic grub assumes the pupa form. 

The pupa is of a dull whitish color, and measures about seven- 
sixteenths of an inch in length. .The eyes are black and there isa 
spot. of the same color on top of the first, second and third abdom- 
inal segments, that on the second segment being the largest; the 
wing-cases are tinged with black. The ovipositor of the female is 
also tinged with black, and is bent over the back and soldered or 
fastened to it, reaching nearly to the middle of the second abdomi- 
nal segment. 

The flies of both broods issue in from eight to twelve days after 
the grubs have spun their cocoons, and I have found them as late 


*This parasite very closely resembles the ee inquisitor of Say, which I have bred 
from the Apple-leaf erumpler (Phycita nebula, Walsh), but is at once distinguished from it 
by the yellow spot on the middle of the thorax above. 
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as the last week in August. The past season fully one-half of the 
Greater Leaf-rollers were destroyed by these parasites. These are 
the only parasites that I have ever bred from these Leaf-rollers, 
but it is very probable that other kinds of parasitic insects also in- 
fest them. 

On the 13th of August I found in a cavity of leaves on a rag- 
weed a Greater Leaf-roller on. whose body were no less than six 
Tachina eggs. One of these eggs was placed on the cervical shield, 
one on each of the segments four and seven, two on the under side 
of segment four, and one on the under side of segment five. The 
next day there issued from the body of the Leaf-roller a single 
grub of the parasitic fly described above. This would seem to indi- 
cate that some kind of Tachina fly also preys upon the Greater 
Leaf-roller. 

On the 5th of July I found in a rolled leaf in a hazel bush a 
Greater Leaf-roller which had a Tachina egg attached to the pos- 
terior edge of the cervical shield. In the same roll was an ellip- 
soidal, whitish cocoon which measured about three-sixteenths of an 
inch in length. I placed both the Leaf-roller and the cocoon in one 
of the breeding cages, but did not succeed in obtaining anything - 
from either of them. 

On the 17th of July I found a cocoon similar to the above in a 
rolled apple leaf inhabited by a Greater Leaf-roller that was only 
about one-half grown. Nine days later a small, four-winged fly— 
the Perilitus limidiatus of Cresson—issued from this cocoon. 

The wings of this fly are transparent, and expand a trifle over 
one-fourth of an inch. The head is yellowish-brown, and the eyes 
and a small spot on top of the head are black; on this spot are 
three small tubercles (ocelli). The anterior one-half of the thorax is 
yellowish ; the remaining portion is blackish. The abdomen is black, 
with a broad; transverse, yellowish-brown stripe across the middle. 
The legs and underside of the body are pale yellowish-brown, 
slightly tinged in places with black. The antenne are light yellow, 
and are tlouded and ringed with black. 

Whether the fly lives in its larval state within the body of the Greater 
Leaf-roller or not I am not prepared to say. Dr. LeBaron has 
reared a closely allied species—the Perilitus indigator of Riley—from 
the Walnut Leaf-crumpler (Acrobasis yuglandis, LeBaron),* and from 
the situation in which the cocoon of the dimidiatus was found it 
renders it pretty certain that this is a true parasite of the Greater 
Leaf-roller. 

The late B. D. Walsh, formerly State Entomologist of Illinois, 
compares the working of these parasites upon the Caterpillars to a 
great many springs, all of which exert a certain amount of pressure 
upon each other; remove one of the springs, and one or more of 
the others will suddenly spring upward. So if the parasites of any 
noxious insect are destroyed, this insect will suddenly appear in 
large numbers where formerly it was almost unknown. It becomes 
our duty then to ascertain what it is that destroys these parasites 
and if possible to circumvent it in its work. 


*See the “Fourth Annual Report on the Noxious, Beneficial and other Insects of the 
State of Missouri;” page 43. 
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These parasites are day-flies, and as they resemble flies it follows 
that the birds commonly called “fly-catchers”—especially the Swal- 
lows—are instrumental to a certain degree in their destruction. The 
Swallows have for many years held a very conspicuous place among 
the birds which the law protects, owing, no doubt, to the fact that 
they have never been known to feed upon grain or seeds of any 
kind. It is my opinion, however, that they are not so beneficial as 
they are supposed to be. In the first place. as they are on the 
wing only in the day time, it is evident that they do not catch very 
many of the really injurious insects, such as the parents of the 
Army Worm, Canker Worm, etc., which are never on the wing in 
the day time, except when disturbed. 

The Swallows are commonly supposed to feed upon flies, the ma- 
jority of which cannot be said to be very injurious to the agricul- 
turist. In their early stages many flies live in excrementitious 
matter, thus aiding in removing this filth out of the way. Those 
flies which infest our houses are usually looked upon as decided 
nuisances; yet it is evident that the Swallows catch but few of 
these. The flies that are so troublesome to horses and cattle are 
no doubt caugkt in large numbers by these birds. But as nearly all 
the internal parasitic insects resemble flies—and these insects are 
far more beneficial than any other kind—and as the greater number 
of them are day-flies, it is very probable that they form the prin- 
cipal diet of the Swallows. 

Now it is very evident that the Swallows were designed to keep 
these parasites from becoming so numerous as to utterly annihilate 
the species of insect which they infest; but as Man has constantly 
waged war against the birds of prey which were intended to keep 
the Swallows in check. it very naturally follows that the Swallows 
will, in time, become so numerous as to so far annihilate the para- 
sites of many insects as to allow the insects to become excessively 
multiplied. ‘This is no doubt the reason that many insects become 
so numerous as to attract universal attention. 

I do not advocate the complete annihilation of the Swallows, but 
have merely given the facts in the case, so that our acriculturists 
may be enabled to judge for themselves the position which these 
birds ought to occupy. 


REMEDIES. 


Where the Greater Leaf-rollers appear in limited numbers they 
may be destroyed by crushing them with gloved hands while in their 
cases, but when they appear in destructive numbers it will be neces- 
sary to employ some other method. In such cases the infected 
trees may be sprinkled with a solution of London Purple or Paris 
Green and water, as recommended for the Yellow Canker Worm. 
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THE APPLE-BUD WORM. 


(Eccopsis malana.) Fernald. 


Order Leprpoprera. Family Tortricipm.) 


[Devouring the buds at the terminal ends of the branches of apple 
trees, and, later in the season, living in a short, yellowish tube or 
case, and feeding upon the leaves; a small, naked caterpillar, of a 
greenish or reddish color. ] 


In the early part of the season many of the orchards in Northern 
Illinois present a blasted appearance on account of the leafless con- 
dition of the terminal ends of many of the branches. This partial 
defoliation is the work of a small greenish worm, which devours the 
terminal buds, and afterwards feeds upon the leaves growing near 
the outer end of the branch. They seem to confine their attacks 
wholly to trees of the Apple kind, as I have never found them upon 
any other trees than the Apple and the Transcendent Crab-apple, 
a tree which appears to be a cross between one of our common 
Apples and the Siberian Crab-apple. 

These Bud-worms are of a yellowish-white color, and are tinged 
on the back with pink or green. The head and cervical shield are 
yellowish; the former is marked with a black dot on each side above 
the jaws, and the jaws are tinged with reddish. 

The eggs from which these worms hatch are deposited singly upon 
the terminal buds, and the young worms, after devouring the buds, 
fasten the petiole, or leaf-stalk of the leaf which grows nearest the 
terminal end of the branch, to the branch, forming a sort of burrow 
between the leaf-stalk and the branch. This leaf formerly grew at 
the base of the terminal bud, but by the time that the Bud-worm 
has devoured the terminal bud, the latter has, by the formation of 
new wood below it, been pushed away from the leaf to the distance 
of two or three inches; and it is to this newly formed wood that 
the petiole of the leaf is fastened. 

This Bud-worm usually remains in its burrow during the daytime, 
and comes forth at night to feed upon the blade of the leaf whose 
petiole it had fastened to the branch. After devouring this, it feeds 
for a time upon the newly-formed wood at the end of the branch, 
sometimes burrowing a short distance into it. 
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In a short time it deserts its burrow and constructs a yellowish, 
woolly tube or case upon one of the leaves. In this case it spends 
the greater part of its time, coming forth only to feed. After con- 
suming the leaf upon which its case is placed, it drags the latter to 
another leaf, and proceeds in this manner until reaching its full 
Sone when it prepares for pupation by closing its case with a lid 
of si 

The worms in the cases differ so much in color from fies found 
in the burrows that they might easily be taken for a different species. 
They are now of a dark flesh-color, and are marked with numerous 
polished piliferous spots, which are concolorous with the body. The 
head and cervical shield are polished black, and the latter is some- 
times tinged with reddish; the thoraccic legs—those under the fore 
part of the body—are marked with reddish-black. When fully grown, 
this Bud-worm measures about one-half of an inch in length. 

This Bud-worm quite closely resembles the Apple-leaf Crumpler 
(Phycita nebulo, Walsh,) which also lives in a case on Apple trees, 
but is at once distinguished by the head, which in the latter is 
nearly vertical and roughened, whereas in the Bud-worm it is nearly 
horizontal and highly polished. The cases of these two insects also 
differ considerably. That of the Apple-leaf Crumpler is of a black- 
ish color, and tapers to one end, while that of the Bud-worm is 
pale- yellowish, and of no definite shape, being usually a short tube 
somewhat woolly on the outside, to which small pieces of dried 
leaves are commonly attached. In a few rare instances I have found 
its case nearly hidden from view by having a leaf drawn around it 
and fastened with silken threads; but it is usually placed upon the 
upper side of a leaf, in plain view. 

There is only one brood of these Bud-worms produced in one 
season, and these reach their full size about the middle of June. 
They assume the chrysalis form soon after closing their cases, and 
are changed to moths a week or so later. 

The fore-wings of the moth expand about one-half of an inch; at 
the base and tip of each wing is a large grayish-brown spot—that 
at the base of the wing the darkest, that at the tip mottled with 
white; between these two spots the wing is white and is mottled 
with grayish-brown, especially along the front edge of the wing. 
The hind-wings are dusky. 

The tips of the branches infested with the Apple Bud-worms die 
back to the-base or the first perfect leaf. Here a new bud is 
formed, which is destined to become the terminal bud, as the former 
terminal bud is destroyed; and the wood from this new bud to the 
tip of the branch soon afterward dies and falls off. As this new 
terminal branch does not grow from the extreme end of the branch 
there will always be a curve at its base which greatly mars the 
beauty of the tree, besides preventing it from growing as rapidly as 
it otherwise would. 

The most relentless enemy of these Bud-worms is a small black 
four-winged fly which deposits its eggs in the bodies of these worms, 
only one egg being consigned to each worm. From this egg hatches 
a small footless maggot, which lives within the body of the Bud- 
worm until the latter has closed its case and prepared for pupation, 
when the maggot issues from the body of the worm, soon after 
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which the latter dies. As soon as it issues the maggot spins in the 
silken case of its host a tough white nearly transpar.nt cocoon of 
an ellipsoidal shape and measuring about one-fourth of an inch in 
length. Shortly after this it casts its skin and assumes the chry- 
vase form, from which the perfect fly issues in from one to two 
weeks. 

This fly—the Microdes carinoides of Cresson—expands about five- 
sixteenths of an inch; the wings are transparent, slightly clouded, 
and have a golden and green reflection; the body, head and anten- 
ne are black; at the base of the abdomen below is a honey-yellow 
spot; the cox of the hind legs are black, those of the other legs 


are yellowish-brown; the femur, or thigh of each leg, is yellowish-— 


brown, and those of the hind legs are marked at the tip with a 
small dark-brown spot; the tibiw, or shanks, are pale-yellow, with 
the exception of the lower one-half of the hind tibizw, which are 
blackish ; the hind feet are dark-brownish, marked with small blackish 
spots; the remaining feet are pale-yellow, tipped with black. The 
female is provided at the tip of her abdomen with a black oviposi- 
tor, which is nearly as long as her body. ‘The male I have never 
seen, but it is probable that he closely resembles the female with 
the exception of being :entirely destitute of the long ovipositor. 

In regard to artificial remedies for keeping these Bud-worms 
within due limits, the only one which suggests itself to me is to de- 
stroy the worms before they have left their burrows, as they are 
much easier found at this time than after they have deserted them 
and constructed their cases upon the leaves. As they usually infest 
the buds which grow at the terminal end of the lower branches, 
these may be easily cut off and collected in a basket or other con- 
venient receptacle and burned. ‘The time for doing this will vary 
with the different seasons, and in different latitudes. The past sea- 
son (1881) I found a great many in their burrows on the last day 
of May; two weeks later the most careful examination failed to dis- 
cover a single specimen in the burrows. From this it will be seen 
that any day prior to the middle of June these Bud-worms are to 
be found in their burrows, and probably the first week in June 
would be as good a time as any for collecting and destroying them, 
as the majority of them would then be in their burrows, and their 
depredations would render their presence very conspicuous. 

The leafing out of the Apple trees would, perhaps, furnish a good 
criterion for determining the time when the Bud-worms are to be 
found in their burrows. In this locality this event occurred the past 
season (1881) about the second week in May; in a general way 
therefore we may say that the best time for collecting and destroy- 
ing these insects is about three weeks after the Apple-trees have 
put forth their leaves; and this rule holds good for every season 
and in every locality. 

After the Bud-worms have left their burrows and constructed their 
cases upon the leaves, they may he destroyed by syringing the infested 
trees with the poisonous solution recommended for the Yellow Can- 
ker-worm; but as this is a much more dangerous method than the 
one suggested above we cannot recommend it except in cases where 
the trees are also badly infested with some other kind of leaf-eating 
insect which can best be destroyed by the use of the poisonous so- 
lution, when the same application will also destroy the Bud-worms. 
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THE APPLE-WORM. 


(Carpocapsa pomonella, Linneus.) 
(Order Lepipoprrra. Family Torrricip2.) 


[Living in apples, crab-apples, and various other fruits; a naked 
whitish caterpillar or worm whose body is provided with sixteen 
legs. | 


The Apple-worm is one of the most widely distributed and best 
known of all the insects which infest the apple. It is also one of 
the worst enemies with which the orchardist has to contend. De- 
stroying as it does the very object for which the apple-tree is grown, 
its fruit, it is far more injurious than those insects which feed upon 
the leaves; for, when defoliated, the tree possesses the power of 
putting forth another crop of leaves the same season; but when its 
fruit is destroyed, it never bears a second crop the same year. 

About the middle of May the parent of the Apple-worm, commonly 
called the Codling Moth, deposits her eggs singly upon the young 
fruit, usually placing them upon the blossom end, but sometimes 
also upon the opposite end, and rarely upon the sides. As soon as 
hatched the young worm burrows into the fruit, casting its excre- 
ments and other refuse matter out of the hole by which it entered 
the fruit; these castings become collected around the mouth of the 
burrow, and thus plainly indicate the presence of the worm in the 
infested fruit. The worm reaches its full growth in about one month, 
and then measures about one-half of an inch in length. Its body 
‘is provided with sixteen legs, is of a pale yellowish-white color, 
usually tinged on the back with pale pink, and marked with a num- 
ber of pale brownish raised spots; the head and cervical shield are 
grayish or reddish-brown. Several other larve, as worms, also live 
in apples, but these may readily be distinguished from the true 
Apple-worm by being entirely destitute of legs, the Apple-worm, as 
stated above, being provided with sixteen. 

These legless worms are usually the larve or young of various 
kinds of weevils, or snout beetles as they are sometimes called, on 
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account of having the fore-part of the head drawn out in the form 
of a snout or proboscis; some, however, are the larve of certain 
kinds of two-winged flies 

When about to assume the chrysalis form the Apple-worm deserts 
the fruit and crawls beneath a piece of loose bark, or any object 
which offers it a shelter, and, after gnawing out a small cavity, 
spins therein a small, whitish cocoon. The worms of the first brood 
are changed to chrysalids shortiy after spinning their cocoons, but 
those of the last brood remain in their cocoons all winter, and are 
changed to chrysalids in the month of April.of the following year. 
From this it will be seen that there are two broods produced in one 
season, but these overlap each other, so that worms of different sizes 
may be found at almost any season of the year. The fruit infested 
by the first brood usually falls to the ground before the worms 
have left it, but that infested by those of the second brood generally 
remains upon the trees until gathered, and the worms are thus car- 
ried to the storehouse or cellar. 

In our warfare upon this insect our first work in the spring should 
be to thoroughly examine the barrels and bins in which apples have 
been stored, and carefully destroy all of the worms and chrysalids 
that can be found; this can probably be done with the least labor 
by the use of hot water. As the winged insects make their appear- 
ance they should also be destroyed: they will usually be found upon 
the windows of the rooms in which apples have been stored, and I have 
taken them in such situations as late as the first week in July. 
Later in the season the ground beneath the infested trees should be 
examined daily, and the fallen apples gathered and either fed to 
the hogs, or such use made of them as will destroy the worms 
which they contain; or if the hogs are allowed to remain in the 
orchard they will devour the fallen fruit, and thus save us the 
trouble of gathering them. Previous to giving them this privilege, 
however, it would be well to drive a number of stakes firmly in the 
ground around each tree, otherwise the hogs will girdle the trees, 
and do more injury than their services as destroyers of the Apple- 
worm would amount to. 

About the first of June, bandages of leather, felt or paper should 
be placed around the trunks of the infested trees; the worms, while 
descending the trees in search of a sheltered place wherein to spin 
their cocoons, finding these bandages just suited to their purpose, 
will crawl beneath them and spin their cocoons. Previous to apply- 
ing these bandages the loose bark should be scraped from the trunk 
and larger branches of the trees, as many of the worms will take 
up their abode beneath this, and thus the efficacy of the bandages 
will be greatly diminished. The best time for removing the loose 
bark is in the latter part of April, or about two weeks before the 
apple-trees put forth their leaves. As many noxious insects—espe- 
cially the Canker-worm Moths—deposit their eggs beneath the loose 


bark, by removing it many of these will be destroyed; and thus by ~ 


one operation we not only lessen the ravages of these pests, but 
also add greatly to the neat appearance of the trees. When paper 
bandages are to be employed, common straw wrapping paper may 
be used. ‘This is usually sold in sheets eighteen by twenty inches, 


and each sheet folded thrice upon itself gives eight layers between. _ 
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two and three inches wide, and long enough to reach round most 
ordinary trees. A better material to use for these bandages is felt, 
or some pliable leather; a bandage of either of these materials of 
one thickness will answer every purpose. and, besides being more 
durable than paper, requiring less time in their construction, they 
possess furthermore the advantage of being without folds wherein 
the worms could find a hiding place instead of beneath the bandage. 
Having obtained a piece of leather or felt, cut out a strip about 
four inches wide and long enough to reach around the trunk of the 
tree and overlap an inch or more; tack one end of this bandage to 
the tree, driving the tacks in to the head; now pass the other end 
of the bandage around the tree and fasten this end to the one first 
tacked down by driving a tack through both. This last tack should 
not be driven in its whole length, as it will be necessary to with- 
draw it occasionally. About two weeks after the bandage has been 
placed on the tree the tack should be withdrawn, the bandage un- 
wound, and the worms and chrysalids found beneath it should be 
destroyed, after which the bandage may be replaced and the tack be 
driven in as before. It will be necessary to repeat this operation 
about every two weeks throughout the season, or until all of the 
apples are harvested. 

This bandage system, if persisted in throughout the entire season, 
will undoubtedly do much toward extirpating the troublesome Apple- 
worms, not, however until the latter have done all the damage that 
they are capable of doing. Another method of exterminating these 
worms, and one which will destroy them before they have had time 
to commit very serious depredations, is now rapidly gaining favor 
with many orchardists. It is simply to spray the infested trees 
with a solution of Paris Green or London Purple, using about two 
table-spoonfuls of the former or one of the latter to two gallons of 
water. Prof. A. J. Cook, of the Michigan Agricultural College—who 
strongly recommends this method—states* that on the twenty-fifth 
of May, and again on the twentieth of June, he thoroughly sprayed’ 
the same Siberian Crab-apple trees with this solution. The fruit of 
these trees had been seriously injured by the worms whenever they 
had borne in former years; yet a careful search made on the nine- 
teenth of the following August failed to discover a single injured 
apple save a few into which the worms had burrowed a short dis- 
tance before the liquid had been applied; while the fruit on other 
trees only a few rods off, but not sprayed with the liquid, was very 
much infested with the worms, from one-fourth to one-half being 
“wormy.” ‘To ascertain whether the fruit had retained any of the 
poison, he cut about one hundred pieces from the blossom end of as 
many different apples—the part where the poison would be most apt 
to find a lodgment—which grew in places that had been sprayed 
so much as to destroy the foliage, and submitted them to a chemist 
for analysis; the chemist could ‘find no traces of the poison, it hav- 
ing been applied so early in the season that the rains had washed 
it all off. As the manner of applying the poison to the trees has 
been given in the article on the Yellow Canker-worm, it will be 
needless to repeat it here. 


*In a paper on “Two new methods of fighting injurious insects,” read before the 
American Association for the Advancement of Science, Boston, 1880. 
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Should future investigations confirm the foregoing experiments—and 
I have not the slightest doubt that they will—then this method will 
be much more effectual than any other now known; and as the 
poison is applied to trees in the spring or early part of the sum-: 
mer, not only will the Apple-worms be destroyed by it, but it will 
also destroy the Canker-worms and other leaf-eating insects. 
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THE CURRANT FRUIT WORM. 
(Eupithecia interrupto-fasciata, Packard.) 
(Order LeprpoptERa. Family PHALmNID®.) 


{Eating out the interior of green Currants, a greenish, ten- legged 
span-worm, having a row of brownish spots on the back. 


The Currant appears to suffer more from the attacks of insects 
than any other of our small fruits. Its stems are infested by no 
less than three different kinds of borers; its leaves are devoured by 
two kinds of False Caterpillars, by four or five different kinds of 
Span-worms, and by a great number of sixteen-legged caterpillars. 
Its fruit is devoured by two different kinds of insects—the Goose- 
berry Worm (Pempelia grossularia, Packard), and by the Span-worm 
now under consideration, and to which I_have given the name of 
the Currant Fruit Worm. It is at once distinguished from the Goose- 
berry Worm—the only other species known to me to attack currants—by 
never living in a silken tube, and also by its legs, which are only 
ten in number, while the Gooseberry Worm is provided with six- 
teen. 

During the past season (1881) the Currant Fruit Worms appeared 
in considerable numbers in this locality (McHenry county, IIl.,) 
doing much damage; not so much by what is devoured as by what 
is spoiled, as its usual habit is to eat a large hole in one side of 
the berry, devour the interior, and leave the remaining part un- 
touched. In this way its ravages were of a more serious nature 
than they would have been had it devoured the whole berry; and 
as if this were not enough to bring upon it the odium of the whole 
race, it has the pernicious habit of selecting the largest, finest 
berries upon which to feed. Besides the currant, it also appeared 
in limited numbers upon the raspberries, but these did not appear 
to be so pleasant to its tastes as the red currants. I have also 
found it feeding upon the pistils and stamens of a great many 
different kinds of flowers. 

It first makes its appearance about the second week in May, and 
is to be found from this date up to the fore part of October. When 
fully grown it measures about five-eighths of an inch in length; it 
varies considerably in its colors and markings. Its body is pale 
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greenish-ash or yellowish-green, and is marked with a dark colored 
dorsal and sub-dorsal line, but the latter is sometimes wanting. On 
the dorsal line is usually a row of lozenge-shaped, dark colored or 
brownish spots, but these are sometimes entirely obsolete; there is 
sometimes a yellowish or brownish line below the spiracles ; on the 
posterior end of the last segment are two short greenish spines; 
the under side of the body is white, or pale greenish, with a yellow 
line in the middle. The head is still more variable in its markings 
than the body; it is usually greenish or yellowish, but is sometimes 
light-brown, and more rarely it is of a pale ash color, striped verti- 
cally with about four brown dashes. 

This Fruit Worm is provided with only ten legs, and I am not 
acquainted with any other Span-worm that would be at all likely 
to be mistaken for it. When about to pupate it crawls beneath 
leaves or any other objects that offer it a place of concealment, and 
forms a sort of rude cocoon by drawing several leaves around its 
body, and fastens them with silken threads. 

The moth into which the Currant Fruit Worm is finally trans- 
formed may frequently be seen resting upon the side of a house or 
fence, its wings outstretched and closely appressed to the surface 
upon which it rests. Its fore-wings expand from one-half to five- 
eighths of an inch, are of a bluish-gray color, and the most con- 
spicuous markings are two blue dots, one near the center of each 
wing; a short distance outside of these dots the wings are crossed 
by a dark colored line; on the front or costal margin of each wing 
are a few black dots. The hind wings are paler than the fore ones, 
and are usually crossed near the middle by a black line. 

When these Fruit-worms appear upon the currants in destructive 
numbers, they may be destroyed by dusting the infested fruit with 
insect powder, or with powdered white hellebore ; and it is very 
probable that dusting lime upon them when the dew is on will also 
destroy them. 

As these worms appear at the same time as the Imported Cur- 
rant Worms (Nematus ventricosus, Klug), it is very probable that 
ay, remedy used to destroy the latter will also destroy the Fruit 

orms. 
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THE YELLOW CANKER WORM. 
(Hiberma Tiliaria, Harris.) 
(Order LepipoptarA. Family PHanmnip2.) 


[Feeding upon the leaves of Apple, Elm and various other trees 
and shrubs; a naked ten-legged span-worm of a yellowish color, 
marked on the back with ten black lines.] 


During the years 1879 and ’80 many orchardists in Northern Illinois 
suffered severely from the attacks of a kind of Span-worm which many 
persons supposed to be the common Canker-worm (Anisopteryx vernata, 
Peck.) In the month of June of the above years these insects appeared 
in the orchards in such numbers that the leaves on the infested 
trees soon presented the appearance of having been riddled with 
shot; and the hazel-bushes in the adjacent’ woods were so infested 
by them that by the middle of summer scarcely a whole leaf could 
be found upon them. In the last named year (1880) I noticed that 
many of these Span-worms had a number of raised white spots on 
the anterior part of their bodies; I examined many hundreds of the 
worms, but could scarcely find one in fifty that did not have from 
one to six of these spots upon it. These spots were, very probably, 
the eges of some parasitic insect. I enclosed in one of my breed- 
ing cages several of these Span-worms, each of which had a number 
of these spots upon it, and supplied them with food until they en- 
tered the earth for pupation; but I did not succeed in obtaining 
either moths or parasites from them. In the dirt in which they 
buried themselves, however, I found a pupa evidently of some kind 
of Tachina fly, but, as it did not produce the mature insect, the 
Species could not determined. These parasites seem to have ac- 
complished the work of destruction much more thoroughly than 
man possibly could have done; for where last season these Span- 
worms could have been counted by the thousands, the present sea- 
son (1881) there was scarcely as many individuals. 


The Span-worms referred to above were, many years ago, named 
“Lime-tree Span-worms,” by Dr. Harris, from the supposition that 
they preferred the lime-tree to all others; but in this locality they 
do not seem to have a preference for any particular tree or shrub, 
and as they have become so injurious to the orchards, and_ so 
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closely resemble the Canker-worms both in habits and general ap- . 
pearance, I have thought it best to give them a more appropriate 
name, and therefore have named them the Yellow Canker Worms. 

These insects issue from the eggs about the first week m May, or 
soon after the Apple-trees have put forth their leaves, and 1mme- 
diately commence their work of destruction. This period of their 
lives extends from the above date to the last week in June, when, 
having attained their full size. they descend to the ground and enter 
it to the depth of three or four inches. Here each one forms a small 
cell, lining it with a few strands of silk, but not spinning a perfect 
cocoon. In a short time they cast off their skins and enter the 
chrysalis state, in which state they.remain until about the middle 
of October, when they are changed to moths. . Dr. Harris states* 
that some of the moths do not issue from the chrysalis until the 
following spring, but in this locality I have never taken any in the 
spring, although I have repeatedly searched for them. The female 
moth is wingless, about one-half an inch long, of a whitish color, 
dotted with black and marked on the back with two rows of 
black spots, and with a row of smaller black spots low’ down 
on each side of the body; the legs are ringed with blue and 
white. As soon as she issues from the chrysalis she ascends to the 
surface of the ground and makes her way to the nearest tree, which 
she ascends for the purpose of depositing her eggs. Here at twi- 
light she is joined by the winged male, and after impregnation she 
deposits from two hundred to three hundred eggs, secreting them 
in crevices and under the loose bark of the trunk and larger limbs. 
In doing this she crawls around the trunk or one of the larger 
branches, dragging her long ovipositor after her, the last part of it 
being held at nearly right angles to the surface on which she crawls; 
and whenever the tip of it sinks into a crevice she deposits therein — 
as many eggs as the crevice will conveniently shelter. The favorite 
situation, however, is beneath the loose bark, her long ovipositor 
being admirably fitted for depositing eggs in such situations. The 
eges adhere to the tree by their own viscidity, and are not covered 
over by any substance that would protect them from the severity of 
the weather, but remain throughout the winter in the same condi- 
tion as when first deposited. 


The female lives about five weeks after issuing from the chrysalis. 
The male is shorter lived than the female, living only about three 
weeks after issuing from the chrysalis. Neither sex has ever been 
known to take any nourishment whatever during their lives as 
moths. The females are very hardy and can withstand a consider- 
able amount of cold. On the fourth day of November, 1879, I 
found one on the trunk of an Apple-tree; it was alive, although 
there was snow on the ground at the time, and had been for the 
past three or four days, and the previous night ice formed in the 
horse-trough to the depth of about one and a half inches. I have 
taken them as late as the last week in November. There is but 
little danger of confounding this species with either the Spring 
Canker-worm (Anisopteryx vernata, Peck), or with the Fall Canker- 
worm (Anisopteryx autumnata, Packard.) 


*Insects Injurious to Vegetation, pg. 473. 
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From the brief description of the female moth given above it will 
be seen that she differs widely from those of the two species men- 
tioned above, both of which resemble her in being entirely destitute 
of wings. The female Fall Canker-worm Moth is of a uniform dark- 
eray color, unmarked; the legs are ash-gray. The female Spring 
Canker-worm Moth is of a pale-gray color, marked on the back 
with a black stripe which is sometimes nearly divided in the middle 
by a whitish line or a row of whitish spots; the legs are ringed 
with black and gray. The caterpillars, or worms, differ from each 
other still more widely than the female moths do. The Fall Canker- 
worm is provided with twelve legs, one pair of horny texture, under 
each of the first three segments back of the head, and one pair of 
soft, fleshy pro-legs under the eighth, ninth and last segments. The 
Spring and the Yellow Canker-worms are provided with only ten 
legs, the eighth segment being entirely destitute of legs. The Spring 
Canker-worm is of a greenish color, marked on each side with four 
whitish lines; the head is mottled, pale on the top, and marked on 
the face wiih two pale lines running crosswise. The Yellow Canker 
worm, as its name indicates, is of a yellow color, marked on the 
back with ten black lines; these lines sometimes impart a bluish 
cast to the ground color, but there is always a stripe of bright yel- 
low beneath the lowest line; the head is yellowish-brown. 


MIGRATION OF THE SPECIES. 


It sometimes happens that orchards which are situated at some 
distance from any other orchard, and from shrubs and trees of any 
kind, will suddenly become infested with these pests. The female 
moths being wingless, the question natually arises, ‘‘How do they 
migrate from so great a distance?” It is my opimion that these 
migrations are performed by the male moths durimg copulation. 
Being provided with ample wings they could readily transport the 
females to quite a distance. We frequently see this among the 
Butterflies, and why may we not look for it among the Moths, es- 
pecially among those the females of which are wingless. 


NATURAL ENEMIES. 


The Yellow Canker-worms are preyed upon by quite a number of 
birds, particularly the Blue-Jay (Cyanura cristata), which feeds its 
young largely upon these and other naked caterpillars. The young 
worms are preyed upon by the larve of the Fifteen-spotted Lady- 
bird (Anatis 15-punctata, Olivier). The Green and the Red spotted 
Caterpillar hunters (Calosma scrutator, Fabricius, and Calosma cali- 
dum, Fabricius), destroy many of them, especially the former, which 
I have frequently found climbing about in the tops of the trees in 
search of them. The Dotted-legged Plant-bug (Huschistus punctipes, 
Say), also feeds upon them, as I have frequently seen it clinging to 
the underside of a limb with one of these Canker-worms dangling 
from its beak. Dr. Packard says of the group to which this insect 
belongs* (Pentatonidae) that they are ‘‘found on shrubs, sucking the 
leaves, or often transfixing caterpillars on their beaks and carrying 


*Guide to the Study of Insects, pg. 546. 
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them off to suck their blood at leisure.” That such is the case 
with the above species I have had abundant evidence, as I have 
frequently found it with its beak inserted imto the stems and buds 
of various plants, and also, as stated above, with a caterpillar 
dangling from the end of its beak. Such being the case it is diffi- 
cult to decide whether these insects are beneficial or injurious; but 
it is a fact that there is scarcely a predaceous insect which, when 
unable to obtain its accustomed food, will not partake of a vegeta- 
ble diet. 


The only insects which may be regarded as being wholly benefi- 
cial, are those parasites which, in their larval state, live within 
the bodies of caterpillars and “other vegetable- -feeding larve, and 
which ultimately cause the death of the insects which they infest. 
They belong to the two orders Hymenoptera or wasp-like insects, 
and Diptera or two-winged flies. I am not aware that any para- 
site belonging to the first named order has ever been known to in- 
fest the Yellow Canker-worm. The only parasite known to infest it 
is the Tachina-fly spoken of above, and which belongs to the Order 
Diptera. The Canker-worms infested by this parasite may usually 
be distinguished from those not infested, by the white raised spots 
which are placed on some part of the body, usually on the back 
near the head, and which, as above stated. are the eggs of this fly. 
These spots, however, are not always a sure indication that the 
caterpillar on whose body they are placed is parasitized, as I have 
on several occasions obtained moths from caterpillars on whose 
bodies from one to five of these eggs were placed. In such cases 
the eggs may have been infested by some minute Hymenopterous 
parasite—probably a Chalcis-fly, as I have sometimes found a cir- 
cular opening in the upper side of the egg, through which the par- 
asite had evidently escaped; or the eggs may have been unimpreg- 
nated. Neither are they a sure indication that the caterpillar is 
infested with the larva of a Tachina-fly, as I have on three different 
occasions bred Hymenopterous parasites from caterpillars on whose 
bodies several of these eggs were placed. I have also had Tachina- 
flies from caterpillars on whose bodies not one of these eggs could 
be found. In these instances the eggs had probably been attached 
to the body of the caterpillar before it moulted, and after moulting, 
the eggs, being attached only to the skin, were cast off with the 
latter ; but the srubs, or maggots, hatehing out before the eggs were 
cast off, had entered the caterpillar’s body. 


It is said of those Hymenopterous parasites which live singly 
within the bodies of caterpillars, that the parent fly can tell 
whether a caterpillar contains a parasite or not, ‘and that she 
never deposits an egg in a caterpillar whose body already contains 
a parasite; but this faculty appears to have been denied the 
Tachina-fly. In fact, she seems to have been endowed with but 
very little instinct, especially in regard to properly estimating the 
number of its larve which a certain caterpillar will nourish. I 
have occasionally found caterpillars whose bodies were scarcely 
large enough to maintain a single Tachina larva, and yet they had 
_ five or six Tachina eggs attached to each of them. 


To many persons it may seem strange that a caterpillar can live 
so long after being infested with these parasitic larve. It has been 
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frequently stated that these larve feed upon the fatty parts of the 
caterpillar, without injuring any of its vital parts. It is more 
likely that they obtain their hourishment by absorption through the 
skin. This is known to be the case with many larve which inhabit 
galls—such as the Hessian-fly (Cecidomyia destructor, Say)—and it 
is very probable that all internal parasites obtain their nourishment 
in this manner. ‘Their jaws, instead of curving toward each other 
as do the jaws of other insects, curve downward, and appear to 
have been designed more for retaining the larva in its place than 
for mastication. - 


REMEDIES. 


The method usually pursued for exterminating these insects is to 
destroy the female moths before they have deposited their eggs, or 
at least to prevent them from depositing them upon the trees. To 
accomplish this, many patent inventions have been given to the 
public, but these have usually been too expensive or to difficult of 
applicatiou to bring them into general use. A very simple method, 
and one quite as effectual as any of these, is to place paper bands 
around the trunks of the trees and cover them with tar or some 
other sticky substance. The best paper for this purpose is tarred 
building paper, such as carpenters sometimes use in siding up a 
building before the clapboards are nailed on. There are two kinds 
of this paper; one of a brownish color, resembling pasteboard, the 
other black. This latter kind is much ‘preferable to the former, and 
should always be used whenever it can be obtained. It is sold in 
large rolls, each roll being composed of only one strip, which, when 
unrolled, is wide enough to be cut into four strips of equal width. 
From the end of one of these strips cut off a piece long enough to 
reach around the trunk of the tree and overlap about one ‘inch. 
Wrap one of these pieces around the trunk, resting the lower edge 
of the paper upon the ground, and fasten it to the tree with two 
strong cords, the upper one being tied around the band about one 
inch’ below its upper edge, the second one about midway between 
this one and the surface of the ground. The tar should be applied 
to the band above the upper cord, and should be renewed before it 
becomes hard, otherwise the moths will pass over it. If a small 
quantity of castor oil is mixed with the tar, the latter will not 
harden so rapidly as it would if pure. Great care should be taken 

not to have any part of the trunk of the tree below the band 
exposed to view, the object being to prevent the moths from deposit- 
ing their eggs upon any part of the tree. Should any part of the 
tree belowtthe paper band be exposed to view, it should be mounded 
up with earth. In the latitude of Northern Illinois the tar should 
be applied to the bands about the middle of October, and should be 
renewed for about six weeks afterward, or until all of the moths— 
or grubs, as they are commonly but incorrectly called—are de- 
stroyed by the cold. In more southern latitudes the moths probably 
begin to rise earlier in the season, and in such places it will be 
necessary to apply the tar earlier in the season than the date given 
above. Should the orchard also be infested with the Spring Canker- 
worms (Anisopteryx vernata, Peck)—the moths of which rise from 
the ground in the spring—the paper bands should remain on the 
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trees all winter, and the tar be applied to them as early in the 
spring as the moths begin to appear, which is usually from the 
first to the middle of March, according to the season. ‘The tar 
should be renewed for about one month afterward, when the paper 
bands should be removed from the trees and either burned or 
thoroughly scalded. in order to destroy any eggs that may have 
been deposited upon them. 


Printers’ ink and molasses have been used by some persons in 
place of tar; others discard the use of paper bands altogether, and 
in their stead fasten a band of tin around the trunk of the tree. 
In placing these tin bands around the trunks of the trees, they first 
pass a piece of rope around the trunk and fasten it by driving a 
shingle nail through the everlapping ends; a strip of bright tin 
about four inches wide is then bent around the tree over the rope 
and fastened by driving a shingle nail through the overlapping ends 
into the rope, the latter to be in the middle of the tin band. So 
long as the tin remains bright, this appears to be a very effectual 
estopper; but as soon as it becomes rusted, the moths will crawl 
over it. 

It has been the custom heretofore of placing the estoppers a 
short distance below the lower branches of the trees; but this will 
not prevent the moths from depositing their eggs upon the tree 
below the obstruction, making it necessary either to destroy the eggs 
before they hatch out—which is no easy matter—or else to prevent 
the young worms from going above the obstruction, and this latter 
will be found to be much more difficult than to prevent the ascen- 
sion of the moths. All this trouble may be obviated by placing the 
estopper at the base of the trees upon wide paper bands, as recom- 
mended aboye; the moths will then be forced to deposit their eggs 
upon the paper bands, and as these are to be removed and burned 
before the eggs hatch out, the latter will all be destroyed. It must 
not be supposed that the tar will capture and destroy all of the 
moths; many of them, finding themselves unable to get above it, 
will deposit their eggs below it. 

The above method will probably be objected to on the ground 
of its requiring so much time to apply the tar, as 1 will be neces- 
sary to renew it at least every other day for about one and one- 
half months. An easier but more dangerous method is to syringe 
the infested trees with London-purple or Paris-green and water. 
London-purple is to be preferred to Paris-green; being finer than 
the latter it does not settle so rapidly to the bottom, thus occasion- 
ing less frequent stirring. Besides being considerable cheaper, it is 
also much stronger, requiring only about one-half the quantity that 
would be required of the Paris-green. It is usually applied at the 
rate of one-half a pound of the poison to from forty to fifty gallons 
of water. This is usually showered upon the trees by the use of a 
garden syringe or a force-pump from a barrel placed on a wagon or 
other vehicle and driven between two rows of trees; the trees on 
both sides of the vehicle can then be thoroughly showered in a 
short time, and with but little labor. The liquid should be thrown 
upon the trees in as fine a spray as possible, in order that it may 
settle upon the leaves; for if thrown upon them in streams or large 
drops, a large quantity of it will be wasted. 
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This method has the advantage of not only destroying the Canker- 
worms before they have had time to commit very serious depreda- 
tions, but it will also destroy all of the other leaf-eating insects 
which may be found upon the trees. It is also used with very good 
success in exterminating the well known Apple-worm (Carpocapsa 
pomonella, Linn,) a small, whitish, sixteen-legged caterpillar which 
Ga within apples, Siberian crab-apples, and in various other 
ruits. 


DESCRIPTIVE. 


As this insect has not been treated of in any of the former 
reports of this department, we append herewith a description of it 
im its various stages: 


Hibernia tiliaria—Egg.— Elliptic-ovoid, pale yellowish, covered 
with fine, sometimes nearly obsolete raised lines which form shal- 
low, hexagonal cells; length, nearly one-twenty-fourth of an inch. 
(This egg closely resembles that of the Spring Canker-worm Moth 
|Anisopteryx vernata, Peck].)* 


-‘Larva.—Body provided with only ten legs; yellow, marked on back 
with ten black lines, which sometimes impart to the ground color 
a bluish tinge; the lowest line is wavy, uniting with the one above 
it on the middle or anterior part of each segment; venter yellowish- 
white; head yellowish-brown; length, about one inch. The body is 
sometimes marked with irregular, dusky blotches. 


Chrysalis —Of the normal shape, terminating. posteriorly in a 
slender, black spine, two-pronged at the tip; color, a dark or yel- 
lowish-brown; length, from seven to nine-sixteenths of an inch. 


Male Moth.—Fore-wings pale brownish or dull yellowish, crossed 
by two dark-brown bands, one at about one-third the distance from 
the base to the tip of the wing, the other about midway between 
this one and the outer margin; in the space between these bands, 
nearest to the front edge of the wing, is a brown dot; hind-wings 
somewhat transparent, yellowish-white, sometimes with a brown dot 
in the center; antenne pectinate; expands about one and _ three- 
fourths inches. 


Female Moth.—Wingless; body white, dotted with black, and 
marked on the back -with two rows of black spots, and with a row 
of smaller black spots low down on each side of the body; legs 
ringed with black and white; antenne filliform; length of body, in- 
cluding the head, nearly one-half of an inch. 


* Figured in Riley’s Seventh Report, page 80, fig. 14 b, and reproduced in his Righth 
Report, page 13, fig. 3. Those nerd in his Second Report, page 94, fig. 66 a and b, and re- 
produced in LeBaron’s Second Report, page 99, and also in Thomas’ Second Report, page 
110, fig. 24, do not belong to this species, but to the Fall Canker-worm Moth (Anisopteryx 
antwmnata, Packard.) This latter species—as Prof. Riley pointed out in his Seventh and 
Eighth Reports—is the one referred to as the Anisopteryx vernata, by Dr. Harris, on page 
461 of his excellent work on the “Insects Injurious to Vegetation,” while the species which 
he calls pometaria is the true vernata of Peck. 
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THE IMPORTED CABBAGE WORM. 
(Pieris rapae, Linnaeus.) 


(Order LeprpoprEra. Family Pirripm.) 


|Feeding upon the leaves of the cabbage and a few other plants ; 


a rough sixteen-legged caterpillar, of a bluish-green color, marked 
on the back with a yellow line and with a row of elongate yellow spots 
low down on each side of the body on a line with the spiracles. | 


Notwithstanding the fact that entomologists in the United States 
and Canada have devoted much attention to this species for the 
past ten years, yet it virtually remains master of the situation. Not 
that no effectual remedies have ever been discovered; but such 
remedies are found to be either too expensive, too dangerous, or too 
difficult of application to be universally adopted. 

It is claimed that one of the best remedies, if not the best, is to dust 
the infested plants with Insect powder (Pyrethrum.) It is usually 
diluted with flour, at the rate of one ounce of the powder to five 
ounces of flour, and thinly dusted over the infested plants. Some 
persons use it in a solution of one ounce of the powder stirred in 
about ten gallons of water. Either of these mixtures is’said to be 
very fatal, not only to the cabbage worms, but also to almost every 
other insect that may be upon the plant. 

The chief drawback to the use of this substance is its present 
high price. A variety of this plant is grown in California, under the 
name of Buhach, and the powder made from this plant is said to be 
as effectual in its action upon insects as the imported article. 

Another remedy, which has the advantage over the above of being 
within the easy reach of all, was highly recommended by several 
writers the past season. It consists of equal parts of saltpeter and 
salt, dissolved in hot water and diluted with cold water; this is to 
be sprinkled upon the infested plants in the hottest part of the day 
and when the sun is shining upon them. The proportion commonly 
used is one tablespoonful of saltpeter and an equal quantity of salt 
dissolved in hot water and diluted with ten or twelve quarts of 
water; but it is very difficult to give the exact quantity of each to 
be used on account of the great difference in. the strength of the 


different kinds. of saltpeter, some kinds requiring nearly double the 
amount that would be required of others. 

On the 2/th of August I sprinkled a cluster of horse-radish leaves, 
which were badly infested with cabbage worms, with a solution com- . 
posed of one tablespoonful of saltpeter, an equal quantity of salt 
dissolved in a cupful of hot water, and diluted with about two quarts 
of water. The solution was sprinkled on the leaves at about half 
past nine o’clock in the forenoon, when the sun was shining brightly. 
At the time of applying the solution there were about a dozen worms 
of various sizes on the leaves; two days later only two of the worms 
remained. On some of the leaves were a few quite large spots that 
had been killed by the solution, but the leaves were not injured to 
any great extent by it. 

On the 12th of the following September I sprinkled another cluster 
of horse-radish leaves, which were badly infested with these worms, 
with a solution composed of about one-fourth of a tablespoonful of 
the same kind of saltpeter as that used above, and an equal quan- 
tity of salt, dissolved in hot water and diluted with about one quart 
of cold water. This was applied at about half past eleven o’clock 
in the forenoon, while the sun was shining brightly. It apparently 
had but little effect upon the worms, except on a few of the 
younger ones. 

From this it would appear that in order to be perfectly effectual, 
it would be necessary to make the solution so strong that it would 
injure the plants upon which it was sprinkled, unless it be that the 
plants are hardier than. the horse radish; and this, like most other 
remedies, will be more fatal to the young worms than it will be to 
those more advanced. 

Several writers recommend the use of hot water for destroying 
these worms; but the following experiments which I made with it 
last year do not prove it to be very desirable. 

On the 14th of May I made a number of experiments, with a view 
of ascertaining the number of degrees to which water could be heated 
and be applied to plants without injuring them. The day on which 
these experiments were made was cloudy, the sun shone occasion- 
ally, and the thermometer placed where both the sun and wind 
could strike it, indicated a temperature of 68° Fahrenheit. The 
plants experimented upon were dandelion, horse-radish and tame: 
cherry, and the water was applied to the same plant only once. 

At 130° the water did not affect any of the plants. At 140° dan- 
delion was slightly affected, but horse-radish and cherry were not 
perceptibly injured. At 150° dandelion was killed, and horse-radish 
and cherry slightly injured. At 160° horse-radish was killed, and 
cherry was killed in spots. At 170° all of the plants were killed, the 
leaves withering sooner than at 160°. 

It will be thus seen that water cannot be heated above 140° and be 
applied to plants like the dandelion without injuring them, while 
on plants as hardy as the tame’cherry the water may be heated to 
150° and be applied to them without injuring them, but it 1s not 
likely that they would stand a greater degree of heat than this. 

On the 2d of the following June I made a number of experiments 
for the purpose of ascertaining the number of degrees below 140° 
that water could be heated and be applied to caterpillars and destroy 
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them. The species experimented upon were Yellow Canker-worms 
(Hibernia tiliaria, Harris). They were placed on a wire screen so 
that the water could not collect around them, and the water was 
applied to the same lot of worms only once; the latter were kept 
out of the direct rays of the sun. The water was heated to 100°, 
110°, and so on up to 140°. : 

At 180° it was applied to twelve of the worms, and at 140° to ten; 
but it did not kill any of them, as they were all alive the second 
day after making the experiments, As soon as the water touched 
the worms of the latter lot they squirmed around considerably, and 
had the water been heated to 150° it would very probably have 
proved fatal to them, but it would have injured the plants, except 
such as were hardier than the plants which I experimented upon. 

A more effectual remedy than this, but one that we are slow to 
recommend, is to dust the infested plants with a mixture of Paris 
green or London purple and fine road dust. This remedy is strongly 
recommended by a prominent market-gardener of Danville, Illinois, 
who, in a communication to the Germantown Telegraph, of July the 
13th, 1881, after referring at some length to the question of a remedy 
for the Cabbage worms, says: 

“We tried every remedy known and unknown, but without avail. 
Our cabbages would be defoliated in spite of them. But our atten- 
tion has been called to a new means for their destruction, which has 
proved a perfect success when intelligently applied. We give it to 
you with some hesitation, knowing the popular fear that may arise 
from its use. But we have no hesitation now to declare it perfectly 
innocent to health, after using the vegetable freely on our tables, 
and finding no complaints from the quantities we have marketed. 
Our remedy is the assenated lime, commonly known as London 
Purple. This strange substance is the residuum from the great stills 
of the manufacturing chemists, in obtaining analine dyes from coal- 
tar, and contains a small amount of arsenous acid with a large 
quantity of silicate of lime and coloring matter of a beautiful rich 
purple—the rich purple which is now superseding graphite in the 
manufacture of pencils. We mix this substance with any fine dry 
dust, the finer the better. Dust from clayey roads is excellent. We 
proportion about one-fourth pound of purple to twenty-five pounds 
of dust, and to more thoroughly incorporate it, pass it all through 
a meal sieve. We have now our remedy. We take a still day when 
the plants are perfectly dry. We carry a dish of the dust in our 
left hand and dash a pinch of it in the heart of the plant with our 
right. The air being so still and the dust so fine, it will fog through 
all the convolutions and folds of the leaves, settling on the soft, 
clammy bodies of the larve, and in the course of ten or fifteen 
hours they give up the ghost. Two or three applications in a sea- 
son are sufficient. The materials will wash away by rains, and the 
plant, unfolding from its center, brings on new growth, so that no 
more fear may be apprehended in using it than on potatoes. On| 
the latter we use it in the same way, doubling the strength, and 
apply when the dew is on the vines. The larve of the Colorado 
beetle are easily killed this way, and more effectually than by water 
mixtures. A 
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Many persons, no doubt, will object to applying so poisonous a 
substance direct to the heads of the cabbages. This may be modi- 
fied somewhat by surrounding the cabbage patch with a small strip 
of some kind of plant other than the cabbages upon which the worms 
feed; and as soon as the worms appear upon the plants in this 
strip, to dust the latter with the poison. I contributed the following 
article on this subject to the Iowa Homnrsrrap, and it appeared in 
the issue of April 22, 1881. This article, after giving several rem- 
edies, closes as follows: 


‘‘Market-gardeners, who grow an acre or more of cabbages every 
season, find that the worms are much more abundant on the plants 
in the outer rows than they are on those which grow in the center 
of the field. Upon this principle, if a few rows of some kind of 
plant on which these worms feed, other than the cabbage, were 
planted around the field, the butterflies—the parents of the worms— 
would deposit their eggs upon these, instead of consigning them to 
the cabbages. Besides the Cabbage, I have found these worms 
feeding upon the Radish, Rutabaga, Horse-radish and Mustard. The 
last mentioned plant would probably be better than any of the oth- 
ers for a border to a cabbage field; the seed should be sown very 
early and not too thickly, so that the plants will have attained a 
considerable size when the cabbage plants are ready to be set out. 
As soon as the worms appear upon the mustard the latter should 
be sprinkled with Paris-green or London-purple and water, using 
about two tablespoonfuls of the former, or one of the latter, to two 
gallons of water; and this should be continued throughout the 
season. If Rutabagas are to be grown, these should be placed next 
to the mustard, and if the worms appear upon them in destructive 
numbers, they mav be sprinkled with the poisonous solution without | 
any injury to their roots. The early Cabbages should be placed 
next to the Rutabagas, thus bringing the later sorts in the center , 
of the field. By this arrangement the worms will mostly be confined 
to the Mustard and Rutabagas; and if any find their way to the 
early Cabbages, the latter, by their rapid growth, will be more 
likely to withstand their attacks than the later kinds would. The 
cabbage-field, if possible, should be perfectly square; that is, it 
should be as wide as it is long. The only drawback to growing 
Mustard for this purpose is that when it once gets a foothold in the 
soil it is sometimes very difficult to eradicate. In this locality the 
Black Mustard (Brassica nigra) has become firmly established on a 
few farms, and the owners find it almost impossible to eradicate it. 
Whether the White Mustard (Brassica alba) has the same quality or 
not, I can not say; but if it has not, then it should be used instead 
of the Black.” 

The little parasite—Pteromaluspu parium, Linneus—very materially 
assists us in lessening the numbers of these Cabbage Worms. 

It has been a disputed point with Entomologists as to whether 
this parasite deposits its eggs in the body of the worm or in the 
chrysalis. The only recorded observation upon this subject that has 
come to my notice is that made by Mr. Saunders, as detailed in 
Prof. Thomas’ Fourth Report.* This writer states that he saw the 


*Ninth Report of the State Entomologist, ete., p. 18. 
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little parasite strike the worm with the tip of her abdomen, appa- 
rently for the purpose of depositing her eggs under its skin. 

At several different times during the past season (1881) I saw a 
few of these parasites quietly resting upon the back of a Cabbage 
Worm which had suspended itself prior ‘to assuming the chrysalis 
form; but at such times I never saw any of them make any attempt 
at depositing eggs. After the worm had cast its skin, however, and 
the chrysalis is yet soft, I have, on two or three occasions, seen one 
of the parasites bend the tip of her abdomen downward until it 
pressed against the chrysalis, and hold it there for a few moments, 
apparently for the purpose of depositing her eggs in the chrysalis. 
The part of the chrysalis which the parasite usually selects for de- 
positing her eggs into, is one of the wing-cases, although she some- 
times consigns them to the back of the abdomen. 

On the 13th of September I saw several of these parasites issue 
from a chrysalis. The sexes emerged from two different holes in 
the chrysalis; the large, dark-colored females issued from a hole in 
the right wing-case, while the smaller but brighter-colored males 
issued from a hole in the back of the abdomen. Coition took place 
immediately after they had issued, and lasted about ten seconds, 
after which the females flew away, but the males remained, looking 
out for another victim. The copulating orifice of the female, instead 
of being at the tip of the abdomen, as it isin most insects, is situ- 
ated in the middle of the under side of the abdomen. 

I have never met with the Purple Cabbage Worm (Pionea rimo- 
salis, Guenee,) which Prof. Thomas found feeding upon his cabbages, 
and which he gives an account of in his Fourth Report.* The past 
season a closely allied species—the Pionea stramentalis of Hubner— 
appeared in considerable numbers upon the Horse-radish in this 
vicinity. As almost every insect which feeds upon this plant will 
also feed upon the cabbage, it is very probable that this insect will 
also be found to feed upon this vegetable;- and for this reason I 
have thought it best to insert a brief account of it in this place. 
The worms referred to above are provided with sixteen legs, and 
are marked as follows: There is a yellow stripe on a line with the 
spiracles, and below this stripe the body is pale-green; above this 
stripe the body is pale greenish-purple, and is marked on the back 
with two broken white lines; the piliferous or raised spots are of a 
polished black color, and are usually marked at the base with a 
white spot on the upper and lower side of each; the head is polished 
black, the cervical shield is greenish, and is marked with black on 
each outer edge; the spiracles are wholly black. 

When fully grown, these worms measure about three-fourths of 
an inch in length. Should they ever become destructive to the Cab- 
bage, they may be known as the Black-headed Cabbage-worms. 

From the description of the Purple Cabbage-worm given by Prof. 
Thomas in the report referred to above, it will be seen that this 
worm differs from those described above, by having that part of the 
body which is above the stigmatal yellow lines of a purplish-brown, 
instead of a greenish-purple color, and the head, instead of being 
polished black, is there stated to be greenish-yellow. In other re- 
spects, these two species approach each other very ene When 


* Ninth monte al Ronone of ang State TAteM Oloe ee of flats, page 37. 
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about to pupate, the Black-headed Cabbage-worm crawls beneath 
the leaves and other litter which lays upon the ground, and spins 
a tough cocoon. 

There are two broods of these worms produced in one season; 
those of the first brood reach their full size by the middle of July, 
and, after spinning their cocoons and assuming the chrysalis form, 
are changed to moths in the latter part of the following month; 
while those of the second brood attain their full size in the latter 
part of October, and are not changed to moths until the following 
spring. These worms appear to be. very social in their habits, and 
mostly live on the under side of the leaves, sometimes beneath a 
loose web. When jarred from their perch they hang suspended in 
the air by a silken thread, as the Canker-worms and a few other 
kinds of insects are known to do. 

I have never had the moths which were produced from these 
worms determined, but suppose they were rightly referred by Prof. 
Lintner, in his Entomological Contributions, No. III.* 


cs Printed i in the ‘“‘Twenty- sixth Annual Report of the New York State Museum of Natural 
History,” page 164, where this species is placed in the genus Mesographe of Hubner. 
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THE CELERY WORM. 
(Plusia simplex, Guenee.) 
(Order Leripoptera. Family Nocruipa.) 


(‘Feeding upon Celery, Lettuce and a few other plants; a naked 
green span-worm, whose body is marked with eight white lines, and 
18 provided with only twelve legs. | 


On the 21st of November I received from the editor of the Ger- 
mantown Telegraph a box of insects for determination. On the 
wrapper in which the box was sent was written the words ‘‘Celery- 
worms,” and in the letter which accompanied the box the Editor 
stated that the worms he sent me were very destructive to Celery 
in many gardens in his locality. 

The above worms agreed precisely with the description of the 
larva of the Plusia simplex of Guenee that I bred a few years ago. 
This description is as follows: 

The body is very robust posteriorly, from whence it tapers to the 
head. It is of a pale, translucent green color, and is marked with 
a dark line on the back, on each side of which are three white lines, 
the middle one the largest; on a line with the spiracles is a white 
line, and above it is a dark green stripe, darker than the ground 
color above.it. The piliferous spots are either green or white, and 
are sometimes tipped with black. Below the stigmatal white line 
the body is dark green. The spiracles are white and are ringed with 
black. The head is green, and is unmarked except by the black 
eyelets. When fully grown this larva measures about one and one- 
fourth inches‘ in length. 

In the first stage, or that immediately succeeding the egg, the 
second white line, (counting from the middle of the back) is want- 
ing, and in the hibernating worms, which we found early in the 
Spring, all of the white lines except the two stigmatal are usually. 
wanting. 

I have never seen a specimen of the Cabbage Plusia (Plusia 
brassica, Riley), at least not to know it; according to the description 
of it given in Riley’s Second Report* it must resemble the Celery 


Z peecund Annual Report on the Noxious and Beneficial Insects of the State of Missouri; 
page 111. 


39 


worm very closely. Prof. Riley’s description of the Cabbage Plusia 
is as follows: 

‘“‘Pale yellowish translucent green, the dorsum made lighter and 
less transparent by longitudinal opaque lines of a whitish-green; 
these consist each side of a rather dark vesicular dorsal line, and 
of two very fine light lines, with an intermediate broad one. 
Tapers gradually from seoment 1-10, descending abruptly from 11 
to extremity. Piliferous spots white, giving rise to hairs, some- 
times black, sometimes light colored; and laterally a few scattering 
white specks in addition to these spots. A rather indistinct nar- 
row, pale stigmatal line, with a darker shade above it. Head and 
legs translucent yellowish-green, the head having five minute black 
eyelets each side, which are not readily noticed with the naked 
eye. Some specimens are of a beautiful emerald green, and lack 
entirely the pale longitudinal lines. Described from numerous 
specimens.’ 

From this it will be seen that these two worms resemble each 
other very closely, and the only character that I am able to point 
out by which the one may be distinguished from the other is the 
black ring, or annulation, around the spiracles of the Celery-worm, 
this ring not occurring in the Cabbage Plusia, at least Riley makes 
no mention of it, and in comparing the Cabbage Plusia with an 
allied species, he says: ~ 

“There is another worm which may be known as the Thistle 
Plusia, and which occurs on our common thistles, and cannot 
therefore be considered very injurious. It differs only from that 
of the Cabbage Plusia in having the sides of the head, the thoracic 
legs, a row of spots above the lateral light lne, and a ring around 
the breathing pores, black. I have bred from it the Plusia preca- 
tionis of Guenee—an insect whose larval history has not hitherto 
been known.”’ 

It would appear from this that the spiracles, or breathing pores, 
of the Cabbage Plusia are not ringed with black. I have also bred 
the Thistle Plusia, and my specimens did not differ from those bred 
by Prof. Riley, except in lacking the row of black spots above the 
lateral or stigmatal light line. 

On the 17th of May, 1880, I enclosed a female Celery-worm Moth 
in one of my breeding cages in which some grass, clover and plan- 
tain were growing. In the afternoon of the next day she laid about 
fifty eggs, placing them singly or in small rows, or patches, on 
both the upper and under sides of the grass and plantain leaves, 
seldom placing more than four eggs in one cluster. Shortly after 
hatching, the larva ate the parenchyma of the blades of grass, leav- 
ing the veins untouched; after increasing somewhat in size they fed 
upon the plantain leaves. 

The first larva of this brood began spinning its cocoon on the 
evening of June the 16th; it became a chrysalis June the 19th, and 
was changed to a moth on the 28th of the same month. The chry- 
salis could easily be seen through the thin cocoon. 

When this larva began to spin its cocoon the other larve hatched 
out at about the same time, and reared under precisely similar con- 
ditions, were of all sizes from those only one-half grown to those 
nearly ‘full grown. As they appeared to be costive, I, supposed that 
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it was caused by a lack of water; accordingly I wet a few leaves 
and fed them to the larve. Shortly after this they were taken with 
a violent scouring, which so reduced them that all but one died; 
this one went on to a chrysalis, but died before producing the moth. 

On the 6th of the following July, I obtained another laying of 
eggs, and the larve from these showed the same variation in size 
as those of the first brood. When some of them became nearly full 
grown they were attacked with a disease which caused them, in a 
short time after death, to turn black; if handled the skin readily 
broke, showing the interior to be filled with a blackish liquid. As 
soon as the disease made its appearance, I removed the larve to 
new breeding cages, but without avail, as they all finally died of 
this disease. 

In giving an account of these worms in the Canadian Entomolo- 
gist* I referred them to precationis instead of the simplex. This was 
owing to the fact that the moths from which I obtained eggs had 
the silvery mark near the center of the fore-wings, nearly as they 
are in a precationis moth which Prof. Grote determined for me a 
few years ago. I have been able the present season to correct my 
mistake by the use of the excellent description of these moths 
which Prof. Thomas gave in his Fourth Report.t These descriptions 
are as follows: 


“Plusia precationis, Guenee. The wings and thorax of a deep pur- 
plish-brown color. The inner transverse line, which marks the 
division between the basal and middle area, is formed by a slender 
thread of golden scales, obliterated toward the costal margin, the 
outer transverse line indicated by a narrow purplish shading, with 
‘a strong forward bend opposite the outer metallic spot; the fringe, 
which is pale lilac, is preceded by a very slender pale inner, then 
by an outer black marginal line, and is interspersed with black; the 
darkest pagrtions of the wings are the space around the metallic 
spots and the interior portion of the outer area (considering the 
wings as spread). The metallic spots have more of a golden hue 
than those of the species heretofore described, they are also’ dis- 
tinctly separated and prominent; the outer or posterior, ovoid, the 
the inner or anterior, when seen from the base of the wing, resem- 
bles an interrogation point (?), but seen from behind, when the 
wings are spread, resembles an Italic v, the open part turning for- 
ward and inward. The posterior wings dark uniform fuscous, with 
a coppery luster. Underside dull ochreous, somewhat dusky; the 
posterior pair crossed by three fuscous lines, two of which are par- 
tially visible on the anterior wings. The anterior part of the collar 
a bright red. Expanse, 1.50 inches.” 

“Plusia simplex, Guen. Front-wings with apical angle well de- 
fined; anal angle somewhat dentate; general color grayish-brown ; 
middle space behind the metallic spot dark brown; the inner or 
basal space, and anterior portion of the middle space, dark ash- 
color, with a slight purplish tint, sprinkled with black points; the 
interior transverse line which separates the basal and middle areas, 
a very oblique, straight, narrow, silvery line, which runs from the 


*Vol. XIII, No. 2, pages 21-23. 
+Ninth Annual Report of the State Entomologist of Illinois, pages 47 and 48. 
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posterior margin of the wings to the inner point of the metallic 
spot, where it stops; the outer transverse line slightly waving or | 
somewhat crenate, and not very distinct, the outer space of two 
shades, the inner portion darkest and brownish ash-color, but some- 
what paler than the middle area, its outer margin tolerably well 
defined; marginal portions paler ash-color; fringe concolorous, with 
brown dots at the tips of the veins; metallic spot single, silvery, 
narrow, and shaped like an Italic Y, that is, an oval dot with the 
inner end prolonged in two arms to the nerve. Posterior wings 
dark fuscous, with a broad, pale, ocherous curved band across the 
middle, and a pale orbicular spot on inner portion near the band; 
fringe pale, with brown points. Underside bronze, somewhat fus- 
cous, with a distinct brownish band across both wings. Head very 
small; it and the thorax gray. 

‘‘Expanse, 1.40-1.50 inches. 

“T have two specimens that appear to belong to precationis, with 
the silvery spot precisely as in simplex.” 

Simplex may easily be distinguished from what may be called the 
Y variety of precationis, not only in the different shades of its 
colors, but also by the transverse anterior line, or the one that 
separates the basal from the middle area. In simplex this is 
straight, while in precationis it is wavy, with a downward curve 
about midway between the silvery spot and the hind edge of the 
wing. In simplex the silvery spot is considerably larger than it is 
in precationis, as in the latter it is ‘greatly indented on its upper 
side; and when this indenture is extended so as to divide the 
silvery spot into two parts, the latter then has the form in which 
it appears in what may be called (?) variety of precationis. 

In this latter variety the silvery marks quite closely resemble 
those found on the fore-wings of the Cabbage Plusia Moth. Prof. 
me in his report referred to above, describes this moth as 
ollows : 


‘‘Hixpanse of the wings, 1.25 to 1.50 inches. Front wings narrow 
and wedge-shaped, as is usual in this group; of a dark, grayish- 
brown color, a pale spot near the base between the prominent 
veins; near the middle two small silvery-white spots, the inner one, 
which is the larger, of an irregular U shape, with the opening 
forward, the interior space usually marked with a slender fulvous 
line; the outer one, close to the base of the former, and sometimes 
connected with it, is round or oval in form. ‘These spots are 
usually very distinct, and bright silvery color, but occasionally are 
dull, and sometimes scarcely distinguishable, but seldom, if ever, 
entirely wanting in both wings. Usually a scarcely distinguishable 
band, slightly paler than the ground color, crosses the wing towards 
its outer margin; the fringe of the outer margin is of the same 
color as the wings, and is dentated. Hind-wings smoky, with a 
coppery luster, darkest towards the outer margin; fringe pale or 
whitish, with darker inner line. Underside smoky, that of the 
front wings darkest, with a pearly, varying on the hind-wings to a 
slightly coppery lustre. The thorax dark grayish-brown; abdomen 
more or less fulvous; that of the male with a very distinct tuft of 
bright fulvous or yellowish hair on each side of the fifth segment, 
folding over the back of the following segments.” 
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From the descriptions which I have given above of these three 
moths, there need be no danger of confounding them. 


By comparing the moth from which I obtained the first laying of 
eggs with the simplex moth which I captured, and the Y variety, of 
the precationis moth determined for mé by Prof. Grote, I find that. 
it is readily referable to the first named species. The Celery Worm, 
Cabbage Plusia and Thistle Plusia are the only larve belonging to 
the genus Plusia that I have ever bred or seen a description of. As 
stated above, the Celery Worm differs from the Cabbage Plusia only 
by the black rings around its breathing pores; and both of these 
worms differ from the Thistle Plusia by lacking the black stripes 
on each side of the head. 

On the 23d of April I found a Thistle Plusia which spun its 
cocoon the next day, and was changed to a moth on the 20th of 
May; another spun its cocoon on the 26th of June and produced 
the moth on the 9th of July. 

On the 18th of May I obtained a laying of eggs from a Celery 
Worm moth; these eggs hatched out on the 24th, and one of the 
worms spun its cocoon on the 16th of June and was changed to a 
moth on the 28th of the same month. On the 6th of July I ob- 
tained another laying of eggs; these hatched out on the 10th, and 
the last worm died August 12th, nearly full grown. I have found 
other specimens of Celery Worms as follows: One June 21st about 
two-thirds grown; one nearly full grown July 2, and another 
August 2, also nearly full grown. Those received from the German- 
town Telegraph November 21 were about one-half grown. 


From the above dates it would appear that there are three broods 
of Celery Worms produced in one season. The first broods issue 
from the eggs in the latter part of May, and attain their full size 
in the latter part of June or early in July. The second brood 
appear from the first half of July to about the middle of September. 
The third brood issue from the eggs in the fore part of October, 
and becomes about one-half grown by the time that winter sets in, 
when they hibernate and finish their growth in the following spring, 
attaining their full size in the latter part of April. And thus the 
cycle is completed, giving us three broods in each season, and 
showing that these insects hibernate as half-grown worms, or larve. 

This, at least, is the history of these insects in this locality, 
although it is very probable that one or more additional broods are 
produced in one season in more southern latitudes. 

The eggs of the Celery Worm moth are of a milky-white color, 
flattened, globular, or turnip-shaped, sometimes with an impressed 
spot in the center of the upper side; the upper half of the egg is 
erooved vertically ; the grooves are narrow, and the spaces between 
them are roughened. The transverse diameter is about one-sixtieth. 
of an inch. 
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REMEDIES. 


The Plusia larve are the most delicate of any larve that I have 
ever bred; out of a hundred or so that I have had in my breeding 
cages, not more than one in ten ever lived to produce moths. 

In a former part of this article I gave an account of the disas- 
trous effect that wet food had upon a brood of Celery Worms which 
I had reared from the eggs. From this it would appear that if the 
plants which are infested with these worms were sprinkled occasion- 
ally—say two or three times a day—with cold water, that this of 
itself would be sufficient to destroy the worms. 
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THE CORN MYRIAPOD. 
(Julus Impressus, Say.) 
(Order CHILOGNATHA. Family JULIADZ.) 


[Feeding upon the kernels of Corn on ears which lay upon the 
ground; a brown, nearly cylindrical, thousand-legged worm. 


Almost every person is familiar with the brown ‘‘thous: nd-legged”’ 
worms which are frequently found beneath boards and in other 
moist situations. They belong to the same branch (Articulata) as 
insects, but to a different class (Myriapoda), and are commonly 
placed between the lobsters (Crustacea) and the legless worms 
(Vermes). They do not pass though a quiet pupa state as many 
insects do, but remain active from the time they issue from the 
eggs until they die of old age, or some other cause. 

The young do not cast their skins as insects do in their adoles- 
cent stages, but increase in size by the formation of additional seg- 
ments; and thus the adult Myriapod always has a greater number 
of segments than the young. 

The Myriapods—or ‘“‘thousand-legged worms,” as they are some- 
times called—are readily divisible into two groups, the first contain- 
ing those having only one pair of legs to each segment, the second 
those having two pairs. This difference is of great economic impor- 
tance, enabling us to separate at a glance the injurious ones from 
the beneficial, as it has been ascertained that those which have but 
one pair of legs to each segment are predaceous,:feeding upon 
insects and other animals, and are hence beneficial; while those 
having two pairs of legs to each segment are vegetable feeders, and 
hence injurious. 

Had the Great Creator followed a similar plan in the structure of 
insects it would have saved a great amount of study and labor. 

The Myriapods belonging to the two groups mentioned above 
differ from each other in their mode of development only in the fact 
that in those which feed upon vegetable matter the new segments 
are formed between the last segment and the one next to it, while 
in the predaceous group the new segments are formed between any 
two segments. . 
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Besides the Flattened Centipede (Polydesmus complanatus, Lin- 
naeus), which Dr. Fitch found in a situation where the evidence 
was pretty strong that it had been feeding upon a green cucumber.* 
I am not aware that any of the Myriapods have been reported as 
being injurious to any vegetable of economic importance. 

A few years ago I found on several different occasions a long, 
nearly cylindrical Myriapod feeding upon the kernels of corn on ears 
that lay upon the ground. As it is so difficult to distinguish this 
Myriapod from the many closely allied species which inhabit this 
State, I will not attempt to describe 1t. It will be sufficient to say 
that it measures nearly two inches in length, is of a deep brown 
color and its form is nearly cylindrical. It is frequently met with 
beneath shocks of corn and other grain. When disturbed it coils 
its body in ‘the form of the hair-spring of a watch. As it is the 
only species known to me to feed upon corn, I have named it the 
Corn Myriapod. 

As a.certain amount of moisture is necessary for its existence, it 
is not probable that it will ever become very destructive to corn, 
except in cases where a large proportion of the ears lay upon the 
ground, such as that which has been wintered over in the field, 
and the best remedy to be used against them in such cases is—-to 
husk the corn at the proper time (in the fall of the year), and 
thus have the ground in readiness for seeding early in the follow- 
ing spring. 


*See his Fourth Report, page 27. 
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THE IMPORTED CURRANT WORM. 
(Nematus ventricosus, Klug.) 


(Order Hymenoptera. Family TenrHrepInip™.) 


(Feeding upon the leaves of the Currant; a false Caterpillar of a 
greenish color, marked with numerous raised black spots, and pro- 
vided with twenty legs.) 

This insect was imported into this country about the year 1858, 
’ being first seen in the vicinity of Toronto, Canada, and shortly 
afterwards it made its appearance in the vicinity of Rochester, New 
York. Like a great many other imported insects, it is much more 
injurious than any native species having similar habits. I first ob- 
served it in this locality in the year 1880, when it appeared in a 
few gardens in limited numbers. ‘The present season (1881) it ap- 
peared in immense numbers, utterly defoliatng the currant bushes 
in many gardens. It appears to be very local in its habits, as I 
have known. it to occur upon the bushes in certain gardens in suffi- 
cient numbers to entirely defoliate them, while the bushes growing 
just across the road were not infested by it. 

These worms when fully grown measure a little over three-fourths 
of an inch in length, are of a greenish color, and the fore and hind 
parts of the body are usually tinged with yellow; up to the last moult 
the body is thickly covered with raised black spots, and on each 
side of the body are about ten raised black spots which are larger 
than any of the others; on the posterior end of the last segment is 
a large black spot and two black prickles; the head is polished 
black. At the last moult or casting of the skin the body is of a 
uniform greenish color, being entirely destitute of the raised black 
spots with which it was covered in its earlier stages. The body is 
provided with twenty legs, six of which are of a hard, bony texture, 
and are placed beneath the first three segments back of the head; 
the other legs are soft and fleshy, and are placed in pairs beneath 
the remaining segments; one pair to each segment, except the 
fourth and eleventh segments, which are entirely destitute of legs. 
When first hatched the young worms eat small holes in the leaves, 
working mostly from the underside. After increasing somewhat in 
size they feed from the edge of the leaf and usually devour the 
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entire leaf, leaving nothing but the larger veins or ribs. When at 
rest they usually hold fast to the edge of the leaf by the three pairs 
of thoracic legs, coiling the body in a spiral form on the underside 
of the leaf. 

There are usually two broods of these worms produced in one 
season, and although these broods sometimes overlap each other, so 
that specimens may be found at almost any time from the first of 
June to the first of August, yet there is usually a brief interval in 
the latter part of June when very few of the worms are to be found. 
When fully grown they crawl beneath the leaves and other litter, 
and each one spins a tough, brown elliptical cocoon. Some of the 
worms of the first brood assume the chrysalis form soon after spin- 
ning their cocoons, and are changed to flies in from two to four 
weeks later. The other worms of this brood, and all of those of 
the second brood, pass the winter in the larva or pupa state, and 
are changed to flies in the month of April or May of the following 
year. 

The female fly is of a light yellow color, marked on the head and 
thorax with black; her wings are transparent and expand about 
five-eighths of an inch. 

The male fly differs so much from the female in color and general 
appearance that it might easily be supposed that he belonged to a 
different species. His body is black and the abdomen is usually 
ringed with pale yellow; the tip of the abdomen is also of this color. 

The first fly of this species which I captured the present season 
was a male, and was taken May the 9th; about the 23d of this 
month three females were captured, one while in the very act of 
depositing her eggs upon a currant leaf. The eggs are placed on 
the underside of the leaf, on the larger veins, the female fly first 
rasping off the skin, or epidermis, from the veins before attaching 
her eggs tothem. The eggs hatch out in a few days, and the worms 
attain their full size by about the middle of June, when they desert 
the bushes and spin their cocoons beneath the leaves and other 
litter that lays upon the ground. By the twentieth of June scarcely 
one of these worms was to be found where, but a short time before, 
the bushes literally swarmed with them. In the course of a week 
or two another brood of worms appeared, and these reached their 
full growth toward the end of July, when they deserted the bushes 
and spun their cocoons as the first brood had done. This was the 
last brood that appeared, although Prof. Riley says* that a third 
brood is sometimes produced. 

On the 16th of June of the present year (1881), I enclosed about 
a dozen of these currant worms in one of my breeding cages; two 
days later some of them began spinning their cocoons, and by the 
twentieth of this month all had inclosed themselves in their cocoons. 
The first fly issued July 4; another issued a few days later, and a 
third put in its appearance on the twentieth of this month. This 
was the last fly that issued, and on the 12th of August I opened 
one of the cocoons and found it to contain a living larva. Here 
then was an individual of the first brood still in the larva state, 
while those of the second brood had deserted the bushes and spun 
their cocoons at least two weeks previously. It would be interesting 


* Ninth Annual Report. ete., page 11. 
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to investigate this case and ascertain by what law some of the 
worms are changed to flies in a few days, while others, hatched out 
at about the same time, and probably from the same laying of eggs, 
and subject to precisely the same influences, are not changed to 
flies until after the lapse of many months. Have these insects the 
power of remaining in the larva state for as long as they desire to? 
and can they change themselves from this state to one of the sue- 
ceeding changes whenever they desire to do so? We are forced to 
acknowledge our ignorance of this subject, and to content ourself 
with unraveling the less intricate problems of the Creator. 

The remaining cocoons were not disturbed until the 29th of Sep- 
tember, when I opened each of them and found them to contain only 
dead flies and larve; the latter had probably died for want of 
moisture, as they were kept in a wooden box on a shelf under an 
open woodshed. Had they lived they would probably have been 
changed to chrysalids before winter set in, and would have hiber- 
nated in this stage, producing the flies in the month of April or 
May of the following year. No chrysalids were found in any of the 
cocoons. 
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THE ARMY WORM. 


(BY D. W. COQUILLET.) 


(Leucania unipuncta, Haworth.) 
(Order Lepipoprera. Family Nocruinzi.) 


(Hidden beneath boards, clots of earth, etc., or marching in large 
companies; a naked sixteen-legged caterpillar, whose body is marked 
with lines and stripes of white, yellow, brown and greenish ash; 
usually most destructive to fields ot oats and timothy. | 


The Army Worm has been treated of so frequently that a full 
account of it in this place would be superfluous; instead, then, of 
going into details concerning its life-history, I will content myself 
with merely giving a few facts which have come under my notice, 
chiefly during the past season (1881). 

Previous to this year I had reared only one of these insects to the 
perfect state. In the year 1876 I obtained an Army Worm from 
some earth that had just been thrown out of a shallow ditch. It 
pupated on the 9th of July and disclosed the perfect insect eleven 
days later. 

On the 14th of July of the present year (1881) I found an Army 
Worm nearly full grown, hidden at the base of one of the upper 
leaves of a stalk of corn; this stalk was a small one, and the hiding 
place of the worm was about one foot from the ground. Six days 
later I found another Army Worm in a similar situation, and toward 
the evening of the same day I found a third in the very act of 
devouring the undeveloped terminal leaves of a stalk of corn which 
measured about two and one-half feet in height. The presence of 
these worms could readily be detected, not only by the large holes 
which had keen eaten in the leaves, but also by the large excre- 
ments that had collected at the base of the leaves. The Army Worm 
taken July 14 pupated four days later and was changed to a moth 
on the third of the following month (August). The other two worms 
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were not reared to the perfect state, but as they agreed very well 
with the description which I took of the above specimen, I have no 
doubt that they belonged to the same species. 

In the afternoon of July 18th a farmer who had commenced to cut 
a field of Hungarian grass containing about two acres, imformed 
me that it was badly infested with cut-worms. Repairing to the 
field I found that, in the main, he was correct, but the infesting 
insects were not cut-worms, but were genuine Army Worms. They 
were most abundant beneath the lodged grass which lay flat upon 
the ground, and here there was frequently one worm to every square 
inch of the surface. They were of all sizes, from five-eighths of an 
inch long to nearly full grown, but the oreater number were nearly 
full grown. I examined the Hungarian grass, which had not yet 
been cut down, but did not find any of the worms feeding, neither 
could I perceive that they had injured the grass to any great extent, 
and the owner of the field was also of the same opinion. They had 
probably fed upon the lower leaves, and as they usually die and 
wither up before the grass is cut, their absence would not be noticed. 
The examination was made while the sun was shining brightly, and 
as these worms are loth to move about at such times it is not at 
all strange that I did not find any of them feeding at the time of 
my visit. All of the grass in this field was cut down on the same 
day that I made the above examination, so that further observations 
on the worms in the standing grass could not be made. 

This field is situated in the extreme southern end of a forty-acre 
pasture lot. In the southern end of this lot are about ten acres of 
cleared land; the remaining portion of the lot is quite thickly coy- 
ered with trees. The land immediately adjoining the Hungarian 
field on the north is kept pastured off quite closely throughout the 
entire growing season. 

Adjoining this field on the east, and separated from it only by a 
narrow lane, is a field of tilled land eight. or ten rods in width, and 
extending northward twenty or thirty rods beyond the north side of 
the Hungarian field. This field has been planted to corn for several 
years past. On the east of this field is a wide lane, through which 
a small ereek flows. This lane is kept pastured off quite closely 
during the growing season. This lane is bordered on the east by a 
garden patch about four rods sauare, and north and east of this is 
a field which extends eastward about twenty rods, and about an 
equal distance northward. In the summer of 1880 this field was 
plowed for the first time and was afterward sown to buckwheat ; 
the present season it was planted to cucumbers and turnips. Bor- 
dering on the north end of this field is a strip of wet meadow land 
six or seven rods wide, which, during the greater part of the year, 
is covered with a rank erowth of wild grass. On the south side of 
the Hungarian field is a public road, and south of this is a field 
which extends southward thirty or forty rods. The western edge of 
this field is about on a lme with the west end of the Hungarian 
field, but the field extends eastward five or six rods beyond the 
eastern end of the Hungarian field. This field was seeded to timothy 
several years ago; last spring it was plowed up and planted to corn. 
To the east of this field is the farmer’s barnyard, barn, granaries, 
and other outbuildings, and to the east and south of these is a small 
orchard seeded to timothy. 
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On the west side of the Hungarian field is also a public road, and 
west of this is a large field extending westward thirty or forty rods, 
and northward from a point a short distance south of the southern 
border of the Hungarian field to twenty or more rods north of this 
field. The above field was planted to corn last year, and the present 
season it was sown to oats. Bordering on the southeastern corner 
of this field, and just across the road from the Hungarian field, is 
a small piece of wet land containing less than half an acre, which 
is covered with a rank growth of wild grass; and to the south of 
this is a large pasture lot, which extends southward a distance of 
about thirty rods, and westward the entire length of the oat-field 
described above; this lot is kept pastured off quite closely through- 
out the growing season. 

I have been thus particular in giving the location and surround- 
ings of the infested field because certain writers maintain that the 
Army Worms originate in wet meadows and migrate to the uplands. 
From the surroundings of the fields as given above it will readily be 
seen that this could not very well have been the case in this instance. 
_ The only meadow of this description in the immediate vicinity of 
the Hungarian field is-the one across the road from the southwest- 
ern corner of this field, and contains less than half an acre; but 
had the worms originated in this meadow they would most likely 
have migrated into the adjoiing oat-field, they having a great pre- 
dilection for this cereal. Moreover, the worms were most abundant 
in the eastern end of the field, and no traces could be found in the 
western part of the field to indicate that the worms had ever been 
in this part of the field. The only wet meadow in the vicinity of 
the eastern end is the one situated north of the cucumber and 
turnip field; this meadow is thirty or forty rods northeast of the 
eastern end of the Hungarian field, and contains about two acres. 
But had the worms originated in this mdadow it would have been 
necessary for them to cross a small creek, which contains water 
during a greater part of the season; and in marching this distance 
they would most likely have left behind some trace of their passage. 

Last season the northern one-half of the Hungarian field was 
planted to potatoes, and the southern one-half to cucumbers. The 
latter one-half was plowed the present season but a short time 
before the Hungarian seed was sown; but the northern one-half was 
merely harrowed. The Hungarian seed was sown about the middle 
of May. 

In company with the Army Worms were a great many Spotted 
Cut-worms (Agrotis C.-nigrum, Linn.); they were of different sizes, 
but were mostly nearly full-grown. There was at least one of these 
Cut-worms to every eight or ten Army Worms. I did not rear any 
of them to the perfect state, but they agreed very well with the 
description which I took of a number that I bred a few years ago, 
and which is as follows: 

Body mottled brownish-ash, sometimes tinged with green; eleventh 
segment slightly humped; a light-colored medio-dorsal line, and a 
similar sub-dorsal line—situated about midway between the first 
mentioned line and the spiracles; this line is sometimes wanting ; 
below the spiracles is a light colored stripe; on each dorsal space— 
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the spaces between the medio-dorsal and sub-dorsal lines—is a row _ 


of oblique black spots, one spot to each segment, and most distinct 
on the posterior part of the body; the two spots on one segment 
are sometimes joined together at their posterior ends, forming a 
semi-circle; piliferous spots sub-obsolete, black; spiracles white; 
ringed with black; venter, or under part of the body, pale-greenish, 
usually with a light colored line in the middle; head yellowish- 
brown, marked with two curved black or brownish spots, curving in 
opposite directions, on the face, and with one or two black or 
brownish spots on each side of the head. When fully grown it meas- 
ures about one and three-fourths inches in length. 


There are two broods of Spotted Cut-worms produced in one 
season; those of the last brood issue from the eggs in the fall, 
hibernate, and reach their full size in the latter part of April or 
during the first half of May of the following year. After reaching 
their full size they burrow into the earth, and prepare for pupation 
by forming a small cell; the moths appear early in June, and soon 
deposit their eggs, from which a second brood of Cut-worms is pro- 
duced; and it is to this second brood that the worms found in the 
Hungarian field undoubtedly belonged. I did not rear any of these 
to the perfect state, but on the evening of September 9th I caught 
two of the moths on the side of a house, where I saw several more. 
They were all very fresh appearing, and were no doubt produced 
from this second brood of worms. These moths, in the course of a 
few weeks, deposit their eggs, and from ‘these the hibernating worms 
are in due time hatched. 


On the same day that 1 examined the Hungarian field (July 18), 
I collected ninety-four Army Worms in a very short time, taking 
only those which were nearly full-grown; these I placed in two 
separate apartments of a box improvised for the occasion. This 
box was composed wholly of pine boards, and when closed was 
perfectly dark within. It was divided by a partition into two 
apartments, and each apartment had a separate, close-fitting lid. 
In one apartment I placed those worms which had one or more 
Tachina eggs attached to their bodies; these eggs are small, elon- 
gate-elliptical, raised white objects, and were usually placed on the 


anterior part of the ‘body. The majority of the worms had from 


one to three of these eggs attached to them, but some had as many 
as half a dozen. 


In the other apartment I placed those worms which had none of 
these eggs attached to them. I took great care in separating 
them, and am certain that the worms designed for a certain apart- 
ment were in every instance placed in that apartment. Both lots 
of the worms were fed on timothy, the leaves of which they greedily 
devoured. Sometimes, in raising up one of the lids, I would find 
some of the worms near the top of the box on the stalks of timothy ; 
but as soon as the light struck them they let go their hold and 
dropped to the bottom of the box, and quickly hid themselves 
beneath the grass, ete., with which the bottom of the box was 
covered. 

By the 28th of July all of the worms had ceased to feed, and 
had crept beneath the grass, ete., in the bottom of the box, and 
prepared for pupation. 
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In the apartment containing those Army Worms which had none 
of the Tachina eggs attached to them, the moths issued as follows: 

August 6, one; August 8, three; August 10, seven; and August 
11, nine. 
_ Altogether twenty moths issued in this apartment. These did not 
issue from the chrysalis at any stated hour, but the greater number 
issued a short time before sunset. When I examined them at half- 
past six o'clock in the afternoon of August 8, one of the moths had 
just issued from the chrysalis. 

In this apartment I placed twenty-eight of the Army Worms. In 
an examination which I made of this apartment on the 19th of 
August, I found it to contain four Army Worm chrysalids and one 
larva and one pupa of a Tachina-fly! Here, then, was an Army 
Worm infested by this parasite, and yet showing no signs that it 
was thus infested! 

In this case the parent fly had probably attached two of its eggs 
to the body of one of the Army Worms before the latter had cast 
its skin for the last time, and when the skin had been cast off the 
eggs, remaining attached to it, were also thrown off, not, however, 
before the larve or maggots had hatched out and entered the Army 
~ Worm’s body. 

Assuming that this larva and pupa had infested the body of only 
one Army Worm, there were then only three of these worms in this 
_ apartment that could not be accounted for, and these had probably 
died before pupating. 

On the 29th of July I found in the above apartment a few larvae, 
or maggots, and a great many pup of the Red-tailed Tachina-fly 
(Hxorista leucanie, Kirkpatrick*). The maggots measure about three- 
eighths of an inch in length, are of a pale yellowish color, and the 
body tapers anteriorly; the posterior end terminates abruptly, and 
is somewhat truncated; near the upper edge of the truncation are 
two nearly circular, blackish-brown spots, placed transversely. The 
jaws are black, and are bent downward at the tips; they are prob- 
ably used more as organs of attachment or of locomotion than of 
nutrition, as the maggot is legless; and it is very probable that it 
obtains its nourishment by absortion through the skin. It does not 
spin a cocoon before assuming the pupa form, neither does it cast 
its skin before assuming this form, but its body contracts into an 
oblong-elliptical pupa of a blackish or brownish color, and measuring 
nearly three-eighths of an inch in length. Some of the pupx are 
shaped like a cylinder which has rounded ends, and many of them 
are much smaller than the measurement given above. 

In the apartment which contained the Army Worms on whose 
bodies one or more Tachina eggs were attached, the Tachina-flies 
issued as follows: 

August 5, one; August 6, eight; August 8, twenty-six; August 9, 
eleven; August 10, five flies and three Army Worm Moths; August 
11, five; August.12, one; and August 138, one. 

I examined this apartment August 19, and found in it three dead 
Tachina-flies, forty-three pup of these flies, and one Army Worm 
chrysalis. This apartment originally contained sixty-three Army 


* This fly is now placed in the genus Memorec, and is identical with the Senometopia 
militaris, of Walsh. 
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Worms; three of these were changed to moths and one to a chrys- 
alis, leaving sixty-two as the number which fell victims to the 
attacks of the Tachina-flies. Of the latter there issued sixty-one 
flies and forty-one pup, a total of one hundred and four parasites 
from sixty-two Army Worms. All of these Tachina-flies belong to 
the Red-tailed species spoken of above; of the pupa that remained 
in the parasitized apartment, some were much smaller than the 
others, but they all probably belonged to the above species. These 
were the only parasites that I obtaimed from either lot of the Army 
orms. 

We here see the uncertainty of life among the Army Worms. Of 
the ninety-four that I collected at random in the Hungarian field, 
only about one-fourth lived to produce moths. Fully two-thirds of 
them died from the attacks of the Tachina-flies, and the remaining 
one-twelfth died either before or after pupating. 

I mentioned above, the fact of obtaining three Army Worm Moths 
and one chrysalis from the apartment which contained only those 
Army Worms to whose bodies one or more of the Tachina-flies were 
attached. I can find uo mention of this fact in any of the accounts of 
this insect which I have on hand. In fact, writers upon this subject 
appear to be of the opinion that the presence of these eggs is a sure 
indication that the larva is parasitized. Prof. Riley, in his Kighth 
Report,* page 59, says, ‘‘No worm carries these eggs into the ground 
with it, but falls a victim to the maggots hatching therefrom ;” and 
on page 50 of his Second Reportt he makes a statement to the 
same effect. 

I have, on several occasions, bred the perfect insects from cater- 
pillars which had a number of these eggs attached to each of them. 
In these instances the parasitic eggs were either unimpregnated or, 
what is more likely, were infested by some minute parasite. That 
these eggs are sometimes parasitized, I have had pretty good evi- 
dence, having found some which had a small orifice in one of their 
sides out of which the parasitic fly had evidently escaped. I have~ 
also frequently had unimpregnated insects to deposit eggs. Thus I 
have obtained eggs from unimpregnated female Polyphemus Moths 
(Attacus polyphemus, Linn.) and also from female Yellow Canker- 
worm Moths (Hibernia tiliaria, Harris). Even birds sometimes 
deposit eggs without having been previously impregnated. 

Several years ago a female Purple Martin (Progue purpurea) 
which had not been fortunate enough to secure a male consort—a 
veritable old maid—constructed a nest near my father’s house, and 
laid a full complement of eggs; but these, of course, did not hatch. 

The first Army Worm Moth which I captured the present season 
was taken at about three o’clock in the afternoon of the first day 
of August; at the time of its capture the sun was shining brightly. 
When first seen this moth was flying toward me; it soon alighted 
upon the grass, but made no attempt at concealing itself, and I 
had no difficulty in capturing it. The next day I found one of these 
moths on the grass beneath a door which rested against the fence. 
Both of these moths were very fresh appearing and had evidently 


a Eighth Annual Report on the Noxious, Beneficial and Other Insects of the State of 
issouri. 
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but recently escaped from the chrysalis. On the evening of August 
8th I captured five of these moths; one of them was taken under a 
woodshed, an open structure boarded up on three sides, and roofed 
over—one on a clover blossom and the remaining ones were upon 
the blossoms of the common Soapwort or Bouncing Bet (Saponaria 
officinalis). Those on the flowers allowed me to examine them very 
closely without attempting to fly away—in fact, they did not seem 
to be at all aware of my presence. I also found several other 
specimens flying about; they flew low, with a rapid, darting motion, 
and their flight was accompanied by a slight humming noise, some- 
what resembling that produced by the Hawk Moths (Sphingide), 
but not so intense. For several nights after this I saw several of 
the moths each evening, after which none were to be seen. 

On the 18th of August I found on a blade of grass a young 
Army Worm which agreed very well with the description of this 
worm in its second stage, as given by Prof. Riley on page 184 of 
his Kighth Report.* 

Four days later I found another worm (or the same worm farther 
advanced) in the same locality as the above. It agreed very well 
with the description of the third stage of the Army Worm as given 
by Riley in the Report referred to above. Neither of these worms 
were reared to the perfect state, but I have no doubt that they were 
genuine Army Worms, and also that they were the progeny of the 
moths which appeared in the fore part of the month. 

Toward the evening of August 26, I found on a blade of grass an 
Army Worm which agreed precisely with the description which I 
took of those found in the Hungarian field; it measured about one- 
half of an inch in length. On the 6th of September about thirty 
larve, or maggots, of the Military Microgaster (Microgaster militaris, 
Walsh), and at once commenced to spin their elongate ellipsoidal 
white cocoons. Prof. Riley in his Second Report,+ page 52, and 
again in his Kighth Report,! page 58, says that the cocoons of this 
insect are enveloped in a mass of flossy silk, but the above cocoons 
were not enveloped in such a manner, but were spun side by side, 
and rested upon their ends. 

The winged parasites issued from these cocoons ten days later. 

About the first week in September I found two Army Worms 
beneath some boards that lay upon the ground. At about one 
o’clock in the afternoon of September 28th I found a nearly fall 
grown Army Worm on a green head of timothy; the day was quite 
cool and cloudy. On the same day I found three other Army 
Worms beneath some boards: one of these had .a Tachina egg at- 
tached to its body. 

Of those found early in September, one assumed the chrysalis 
form on the 22d of September, and the other pupated a few days 
later. These were both placed in a glass jar and set away in the 
attic. I examined the jar, for the first time after setting it away, 
on the 15th of October, and found in it one living Army Worm 
Moth. Of the Army Worms found on the 28d of September two 
died shortly after they were captured, and the third pupated about 
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a week. later, and was changed to a moth on the 22d. of October. 
No person who has read the above facts can doubt that these three 
moths were produced from the worms which hatched from eggs 
deposited by the moths which appeared in the forepart of the pre- 
ceding August. . 

On the 29th of October my brother (Mr. A. C. Coquillett, who 
has aided me much in studying out the life-history of this and of 
many other insects) brought me an Army Worm which measured 
about one-half of an inch in length; on the first of November he 
brought me four of these worms; one measured seven-eighths and the 
others three-fourths of an inch in length. Three days later he 
brought me another Army Worm, and on the following day he 
brought me a second; the first of these measured about three-eighths, 
and the last one about one-half of an inch in length. All of these 
were found in or beneath shocks of corn. 

This is as far as I have been able to carry the history of this 
insect. My attention was not called to it until the month of July, 
1881, when I received a communication from Prof. Cyrus Thomas, 
requesting me to study up the life-history of this insect in this local- 
ity. 


Description. 


As the Army Worms which I have found differed in a few respects 
from the descriptions given by other writers, I append a description 
of them herewith. To avoid confusion only’ one side of the worm’s 
body is described. 

A white dorsal, sub-dorsal and stigmatal line, the second being 
midway between the other two; the dorsal space—the space lying 
between the dorsal and sub-dorsal lnes—is sometimes pale, green- 
ish-ash; at other times the upper half of this space is of the above 
color and the lower half is dark brownish, lighest in the middle and 
edged about with a whitish line; below the sub-dorsal white line is 
a pale yellowish stripe, or a pinkish stripe with a yellow line in the 
middle, and edged below with a white line: between the latter and 
the stigmatal white line is a greenish-ash stripe mottled with brown, 
or a brownish stripe in the middle of which is usually a light colored 
line; below the stigmatal white line is a pinkish or yellowish stripe, 
usually edged below with a light colored line; below this the body 
and venter is pale greenish mottled with pale brown or yellow; 
piliferous spots sub-obsolete, black; spiracles wholly black; length 
about one and one-half inches. 

Head greenish-white or pale-brownish, usually covered with a net- 
work of brown lines, and marked with two curved diverging brown 
stripes near the middle of the face. 

The younger worms are usually darker colored than the older 
ones. The principal colorational difference is to be found in the 
stripes below the sub-dorsal and stigmatal white lines. 

In the lighter specimens these stripes are pale yellowish, but in the 
darker ones they are strongly tinged with pink, and have a lighter 
line in the middle. 

In one specimen which [ found on a wild Aster on the 30th of 
July, the entire body was strongly suffused with pink. 
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NUMBER OF ANNUAL BROODS. 


The number of broods which this insect produces in one season 
has been a subject of considerable discussion for the past twenty 
years, and the question has not, up to the present writing, been set- 
tled with perfect satisfaction to all parties concerned. Profs. Riley 
and Walsh, and with them several other writers, maintained that it 
was single-brooded, and favored the theory of hibernation in the 
imago or moth state. Prof. Thomas, on the other hand, believed 
that it was double-brooded, and favored the theory of hibernation 
in the chrysalis state. 

In the preceding pages I have given an account of two successive 
broods of these insects and a partial account of a third. As the 
latter were young worms, taken as late as the month of. November, 
there can be no doubt that they will hibernate in their present 
state, finish their growth in the early part of the following spring, 
and be changed to moths in the months of April or May following. 
I have obtained moths of a closely allied species—the Leucania 
phragmatidicola of Guenee—in the latter part of May, from larve 
that had evidently hibernated, and it is very probable that the Army 
Worm Moths issue at about the same time. These may be known 
as the first brood of moths of the season. The Army Worms which 
I found in the Hungarian field were no doubt hatched from eggs 
deposited in the month of June by the above moths; and these 
worms, after completing their transformations, would produce the 
second brood of moths early in August. 

From the eges deposited by this second brood of moths would be 
produced the worms which I found in the latter part of August and 
fore part of September; and these worms, after completing their 
transformations, would produce the third and last brood of moths. 

The eggs from the third brood of moths would produce the hiber- 
nating worms, and thus the cycle is completed. 

From this we see that there are three broods of these insects 
produced in one season, and ‘that they hibernate in the larva state. 
These observations apply solely to this locality of McHenry county, one 
of the most northern counties of the State of Illinois. It is very 
probable that in more southern latitudes one or more additional 
broods are reared in one season. ‘They also apply to the sedentary 
race, or those which live throughout their entire lives as cut-worms. 

That there are two distinct races of Army Worms I have not the 
slightest doubt. One of these has for many generations lived as 
cut-worms, never migrating from one field to another, while the 
other race at a certain season of the year migrate from one field to 
another in large armies, and this race has manifested this migrat- 
ing habit for many generations past. Of course this latter race 
when young live as cut-worms until they acquire a certain size, 
when they commence their migrations; but the sedentary race, it is 
my opinion, never perform these migrations. 

This, it is true, is all speculation, as I have never had an oppor- 
tunity of studying up the habits, etc., of the migrating Army Worms. 
In making these remarks I desire to call the attention of those who 
have an opportunity of studying both races of this insect to this 
subject. 
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SEASONS MOST FAVORABLE TO ITS RAPID INCREASE. 


It has been frequently observed that the Army Worms are most 
abundant during a wet season, and this fact has given rise in many 
minds to the belief that such seasons are most favorable to their 
rapid development; but I am strongly of the opinion that this belief 
is erroneous. 

It is well known that insects develop most rapidly in warm, dry 
weather; in fact, moisture is known to be very injurious to the 
health of many kinds. This is known to be the case with the com- 
mon Silk Worm (Sericaria mori, Linn.), and I have proved it to be 
so with the Celery Worm (Plusia simplex, Guenee), an insect that 
has been quite destructive to lettuce in a few gardens in this local- 
ity the past season. A brood of these worms which I reared from 
the eggs, on perfectly dry leaves—that is, leaves that were free from 
moisture—until they were nearly full grown, appeared to be very 
costive; supposing this to be due to a lack of moisture, I dipped 
some leaves into water and fed them to the worms. Shortly after 
this the worms were taken with a kind of dysentery, which so reduced 
them that in a short time all but one died. ‘This one in a few 
aoe assumed the chrysalis form, but died before producing the 
moth. 

I have but little doubt that wet food has the same effect on the 
Army Worms that it has on those mentioned above. Of the twenty- 
eight Army Worms which I collected in the Hungarian field, and 
which had no Tachina eggs attached to their bodies, only three—or 
about one-ninth of their entire number—died from some unknown 
cause; while in confinement they were fed on perfectly dry, but 
green, leaves. The weather for over a month previous to the date 
of collecting them (July 18) had been very dry; a week or so after 
this there came a heavy rain-storm, and from this date up to the 
month of November a greater amount of rain fell than was ever 
known to have fallen in this period for many years past. Out of 
the five Army Worms which I took in September, two—or nearly 
one-half of the whole number—died from some unknown cause; they 
were reared in the same manner and in the same place as the 
others. They died soon after being captured, and shortly after death 
their bodies turned black precisely as the bodies of the Celery Worms 
had done. I can assign no reason for this except it be that they 
nee of the same disease, which was produced by devouring wet 
ood. 

Not only is rain injurious to the health of these insects by force- 
ing them to eat wet food or starve to death, but it also tends to 
prevent them from developing rapidly by reducing the temperature, 
as it is a well established fact, and perfectly consistent with reason, 
that insects develop more rapidly under a moderately high, than 
under a low temperature. 

In their various functions insects approach much nearer to plants 
than the higher animals do; in fact, the mode of living and repro- 
duction of some insects—such as the Plant-lice and kindred insects 
—and plants, is very striking. In view of this fact we naturally 
infer that any change in the temperature which produces a given — 
effect in plants, will produce a like effect in insects. 
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It has been ascertained that plants have a certain zone of temperature 
outside of which it is impossible for plant-growth to take place; and 
also, that at a certain degree of temperature plant-growth proceeds 
more rapidly than at any other degree. 

Now, from what we stated above, it is natural to suppose that 
insects also have a zone of temperature, and also that at a certain 
degree of temperature insect growth progresses more rapidly than 
at any other degree. It is not to be supposed that the highest 
degree which the air ever attains in our northern States exceeds the 
zone of temperature in insects, as they appear to develop the most 
rapidly during the hottest weather. In this latitude the tempera- 
ture seldom exceeds 100° Fahrenheit. ‘Taking this for the degree at 
which insects develop the most rapidly, it follows that as the tem- 
perature sinks below this the development of insects is retarded in 
proportion to the number of degrees which the temperature lowers. 
During a wet season the temperature is much lower than during a 
dry one. This is easily explained by the simple fact that when the 
rain falls upon the surrounding objects it withdraws from them a 
sufficient amount of heat to evaporate it, and thus reduces their 
temperature very materially. It follows that during such seasons 
the life of the insects is greatly extended to what it would have 
been in a dry season, and it is thus subjected to the attacks of its 
enemies and diseases for a longer period; and it is very probable 
that when its temperature continues for some time above its natural 
zone of temperature, that this alone would prove fatal to it, although 
it is more likely that this would simply cause it to pass into a 
lethargic or torpid state. 

The reason for this insect appearing in such great numbers dur- 
ing wet seasons may be found in the following passages. 

A dry season nearly always precedes a wet one, and the inter- 
vening winter is usually a steady cold one—just the sort best suited 
to the successful hibernation of insects of all kinds. It follows that 
during the dry season the Army Worms will become greatly multi- 
plied, and the following winter being favorable to them, the major- 
ity of them will hibernate in safety, and thus they will appear in 
great numbers in the forepart of the following year. It is only the 
midsummer brood of these worms that migrate; and as the rain 
seldom begins, in a wet season, earlier than the month of August, 
this brood will have attained a sufficient size to travel from one 
field to another, and commit their ravages, before the rainy season 
fairly begins. In the months of June and July but little rain falls; 
and it isin this period that the Army Worms appear in the greatest 
numbers. Later in the year, in wet seasons, the heavy rains occur, 
and these very materially lessen the number of the worms in the 
succeeding broods, and thus prevent them from appearing in de- 
structive numbers the following season, which is usually a dry one. 
Moreover, the winter which follows a wet season is usually a mild, 
open one, and this, contrary to the popular belief, is very unfavor- 
able to the successful hibernation of all kinds of insects. 

We see, then, the reason why the Army Worms are so much more 
abundant during a wet than during a dry season; and also that, 
were two wet seasons to occur in succession, these insects would not 
be so plentiful the second season as they were the first. 
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That every alternate winter is a mild one, and each intervening 
winter is a steady cold one, is proved by the following observations, 
taken from my diary: 
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The winter of 1875-76 was a very mild one; but little snow fell, 
and we did not use the sleigh once during the entire winter. 
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Steady cold weather from the first of last December to the latter 
part of January. 

Jan. 27—Begins to thaw, 

Jan. 29—A shower of rain—the first this year. 

March 2—A snow-storm; snow about four inches deep on the level. 
eee 16.—A heavy snow-storm; plenty of snow-drifts three feet 

igh. 
March 31—A rain-storm; snow nearly gone. 


ABTS. 


The winter of 1877-78 was a very mild one; there was not enough 
snow to make good sleighing up to the latter part of January. The 
week before Christmas many small moths were flying about, and I 
frequently saw Hedgehog Caterpillars (Pyrrarctia Isabella, Smith) 
crawling about. 

Jan. 3l—A snow-storm. 

Feb. 1—Snow-storm; about six inches deep. 

Feb. 19—A rain-storm. 

Feb. 21—A rain-storm; snow nearly gone. 


ESioos 


Steady cold weather from the middle of last December to the 
latter part of January; during this period there were scarcely six 
warm days. The snow was about eighteen inches deep on the level, 
and during the first week in January the temperature fell to twenty 
degrees below zero. 

Jan. 27—A vain-storm. 


18:30), 


Last December some snow fell, but not enough to make good 
sleighing; during the first week in January there came a heavy 
rain-storm, which soon melted all of the snow and drew the frost 
entirely out of the ground. 


Less 


Steady cold weather from the latter part of last November to the 
7th of February, when there came a rain-storm; between these dates 
there were scarcely two thawing days. There was some snow during 
the greater part of the winter, but not enough to make good sleigh- 
ing up to the middle of January, when enough fell for this purpose. 
This lasted until the 8th of February, when it was spoiled by the 
rain. 


! 
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Feb. 12—A heavy snow-storm. 

Feb. 26--Since the above date there has been steady, cold 
weather, with an abundance of snow. A rain-storm. 

April 8--Since the last date the weather has been cold, with a 
few warm days. At this date there are a few bare spots of ground, 
but the ground is mostly covered with snow to the depth of three 
or four inches. 

April 24—Snow nearly gone. 

in some of the above years the observations were carried to the 
month of March or April, while in others they do not extend beyond 
the month of January or February; in these latter cases no snow- 
storms to amount to anything occurred later than the dates here 
given, 

From these observations it will be seen that the winters of 1875- 
76, 1877-78, and 1879-80 were mild ones, with but little snow; 
while the intervening ones were cold, usually with an abundance of 
snow. 

I regret that I have kept no account of the summer seasons, that 
I might have some facts to give to bear me out in the statement 
that I made above, namely that a dry summer always follows an 
open winter, and that a wet summer follows a steady, cold winter; 
as these winters alternate with each other, so also do the dry and 
wet summers. I have frequently noted this to be a fact, but have 
made no entries in my diary to confirm it. 


THE MIGRATING HABIT. 


It is a well established fact that while some of the Army-worms 
live as Cut-worms—remaining hidden throughout the day and coming 
forth only at night to feed—others hatched out at about the same 
time, and subjected to precisely the same influences, manifest the 
migrating habit and travel from one field to another in large com- 
panies or armies. Prof. Thomas, on page 170 of his last Report,* 
says: 

"In 1875 I noticed in my own yard the species exhibiting at the 
same time these two traits, or habits. In one portion of the area 
they were at work as Cut-worms, while an army was marching 
across another portion from an adjoining yard, the two bodies not 
commingling or having any connection with each other. ‘Those act- 
ing as Cut-worms were paler and much less distinctly marked than 
the others; they were also larger when fully grown.” 

What then is the cause of this difference in the habits of insects 
which belong to the same species ? 

I have never-seen a satisfactory answer to this question; and 
when facts are wanting theories flourish. 

It is my opinion that the worms which were living as Cut-worms 
in the above instance were the progeny of moths which, for many 
generations, had inhabited this locality; while those composing the 
traveling army were from moths that had migrated thither from 
some distant locality. It is not at all probable that the worms 


*Tenth Report of the State Entomologist of Illinois. 
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exhibiting both these traits were from the same moth; the larger size 
and paler color of those acting as Cut-worms shows distinctly that 
they belong to a different race than the traveling worms, although 
belonging to the same species. It is very probable that the travel- 
ing worms were the progeny of moths which formerly inhabited 
some of the low marshes along the banks of a stream which has 
its source in the mountains. When the weather becomes warm in 
the early summer the snow on the mountains melts, and when this 
takes place at all rapidly the streams which flow from them become 
greatly swollen, and overflow the low, marshy meadows along their 
banks. But before this occurs the Army-worms which inhabit these 
low meadows—-prompted by an inherent instinct—-migrate to the 
higher land. That insects of this kind do perform such migrations 
is confirmed by the observations of Dr. Harris, who, in giving an 
account of the Salt Marsh Caterpillar (Arctia acraca, Drury), which 
inhabits the marshes around Boston, says :* 


“During this month (August) they come to their full size, and 
begin to run, as the phrase is, or retreat from the marshes and 
disperse through the adjacent uplands, often committing extensive 
ravages in their progress.” 


A brother of the writer, who has spent about one and a-half 
years in Merrick Co., Nebraska, says that the Platte River—-which 
has its source in the Rocky Mountains—reaches its highest point 
during the month of June. According to the Isothermal Map fur- 
nished by the Smithsonian Institution, and published on plate IV 
of the Patent Office report for the year 1856, the climate of Ne- 
braska in the summer is about that of Missouri and Tennessee dur- 
ing the same season; and as the Army-worms in the latitude of 
these States usually make their appearance in the month of June, 
their coming would be at about the same date that the mountain 
streams in the same latitude attain their greatest height. Now it 
naturally follows that insects which for many generations past had 
been in the habit of migrating at a certain season of the year, 
would be very likely to manifest this habit, even when reared in 
localities where it would be unnecessary to perform these migra- 
tions; and as moths are known to travel long distances in their 
migrations it is only reasonable to suppose that the Army-worms 
which devastate our fields are the progeny of moths that were bred 
in these marshes and have migrated to the infested locality; or at 
least are the progeny of moths whose ancestors were reared in these 
marshes and which had not yet lost the migrating habit. That an 
insect which, at one time of its life, possesses the sedentary habit 
and pale color of the Cut- -worm, should suddenly acquire the mi- 
grating habit and dark color of the Army-worm, is not at all pro- 
bable; and we can account for this difference in habit and color of 
the same species of insect only by supposing that they belong to 
two distinct races, which originally inhabited two different portions 
of our country, and whose habits were largely influenced by their 
environments. 


*Tnsects Injurious to Vegetation, page 351, 
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NATURAL ENEMIES. 


I gave above an account of the Red-tailed Tachina-fly (Hzorista 
leucaniae, Kirkpatrick,) and of the Military Microgaster (Microgaster 
militaris, Walsh). These are the only parasites that I have ever 
bred from the Army-worms. I found three or four larve of Janus 
Ground-beetle (Galerita janus, Fabricius) in company with the 
Army-worms which I found in the Hungarian field, and as these 
larve are known to be predaceous I have no doubt that they destroy 
large numbers of the Army-worms. These larve quite closely re- 
semble that of Galerita lecontei,* Dejean, but differs by having the 
femora or thighs of the first pair of legs but slightly larger than the 
others. Its body is nearly cylindrical; the first segment is the long- 
est, and tapers toward the head. The head is widest in front, from 
whence it tapers posteriorly, but is wider at its junction with the 
first segment than the latter is; it is of a yellowish-brown color, 
and from the middle of the face arises a cylindrical yellowish pro- 
tuberance, which terminates in two short prongs. The body is of a 
black color, and the sutures of the segments are a dull greasy-white. - 
The venter is also of this latter color, and is marked with five rows 
of black spots, those in the middle row the largest. On the poste- 
rior end of the last segment are two divergent bristles, which are 
about three-fourths as long as the body, including the head; they 
are of a black color, with their bases yellowish. When fully grown, 
this larva measures about three-fourths of an inch in length. 

The pupa closely resembles that of Galerita lecontei,+ Dejean. It 
is of an elongate elliptical shape, rounded behind, of a_yellowish- 
white color, and is thinly covered on the back of the abdomen with 
short reddish hairs, which grow mostly in clusters or small patches. 
The eyes are dark-brownish. Two of the leg-cases project about one- 
eighth of an inch beyond the tip of the abdomen, and are united 
nearly to their tips, each of which is divided into two prongs. On 
each side of each of the abdominal segments one, three, four, five 
and six, is a long, cylindrical, whitish projection, thickened at its 
base, and having at its outer end a small bulb which bears one or 
two stiff, reddish bristles. This pupa measures, from the fore part 
of its head to the tip of its abdomen, less than one-half of an inch. 

The perfect beetle has a black head, blue-black wing-cases and 
yellowish-brown legs and thorax, and measures nearly three-fourths 
of an inch in length. : 

On the 21st of August I found a larva of this species running 
over a bare piece of ground. I placed it in one of my breeding 
cages, and shortly afterward threw a Cabbage-worm (Pieris rape, 
Linn.) into its cage. This it quickly seized in its jaws and soon 
extracted its juices. On the 23th of August this larva became a 
pupa, and the perfect beetle issued on the 1Uth of the following 
September. 

I have pretty good evidence that the common Striped Gopher 
occasionally feeds upon Army-worms. Several years ago I shot one 
of these animals as it was running towards its burrow in a timothy 


*Figured on page 433 of “Packard’s Guide to the Study of Insects” (Fig. 370), and repro- 
duced on page 153 of the ‘‘American Entomologist, Vol. III. (Fig. 57). 
+ Figured in ‘“Packard’s Guide to the Study of Insects,” page 433, Fig. 371. 
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field only a few yards from a field of corn; upon examining it I 

found in its mouth what I then supposed was a Cut-worm, but 
which was very probably an Army-worm. At any rate, an animal 
that will feed upon Cut-worms will most assuredly feed upon Army- 
worms also. After carefully examining the above specimen, I 
searched for others, and repeatedly saw them running toward their 
burrows, each with what appeared to be one or more of these worms 
in its mouth. But whether these Gophers destroy enough Army- 
worms and similar insects to repay for the damage they do to corn 
and other field-crops, I am not prepared to say. Besides their well- 
known habit of digging up the newly-planted corn, I have seen them 
feed upon the green: heads of timothy. In doing this they stand 
upon their hind-legs, bite off the stalk as high up as they can reach, 
and, holding the head between their fore-paws, they take a few bites 
and then throw it away, and soon afterward bite off another stalk, 
and repeat the same maneuvers. After taking as much as they 
wish, they hold their fore-paws each side of their mouths, appa- 
rently for the purpose of forcing tke contents of their mouths into 
the cheek pouches, which they use for laying in their winter stores. 


SUMMARY. 


To sum up in a few words what we have stated in the foregoing 
chapters, we find that there are two distinct races of Army-worms. 
The sedentary race rears three broods in one season, and hibernates 
in the larva state. The migrating worms are the progeny of moths 
which were bred in some remote locality, and migrated to the local- 
ity in which the worms appeared. 
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REPORT OF PROF. G. H. FRENCH. 


The following articles, which constitute the remainder of the re- 
port, were furnished by Prof. G. H. Frencu, who, at my request, 
made a special study of the species described; and during the past 
season was engaged by me to write out his notes for publication. 


CYRUS THOMAS. 


THE CORN-ROOT WORM. 
(Diabrotica Longicornis, Say.) 


Near the last of July. 1880, I received from Dr. E. R. Boardman, 
of Elmira, Stark county, a package of small larve, with a statement 
that they were doing considerable damage to corn in that vicinity. 
The extent and character of the work done by the insect can be 
best seen by reference to such parts of his letter as related to the 
insect, and which are as follows: 

“T address you at this time in regard to the larve of some un- 
known insect which I find working in the corn. Since my return 
from the State Field meeting (meeting of the State Natural History 
Association), numerous complaints have been made to me in regard 
to a worm that was preying upon the roots of corn, and to-day, 


66 


having the first leisure moment that I have had, ‘I visited the 


infested fields. The field examined was a fine, rich, level prairie, 
thoroughly underdrained with tile, and has been cultivated in corn 
for a number of years. The ground was clean, and the crop had 
been well attended. The corn was a fair growth, and had just 
begun to ear. At first one would not think there was anything 
amiss with it, but on close inspection I could see that many hills 
were withering, and on taking hold of them, they pulled up very 
easily, and the fibrous roots were found all eaten away. A closer 
examination revealed hundreds of small white worms about half an 
inch long, and the size of a No. 5 Klager pin. The corn had thrown 
out its first row of brace roots, and in these I found numerous. 
worms at work. Some hills that had been attacked earlier had not. 
developed brace roots, but had thrown out another set of fibrous 
roots from the stalk, and these had been attacked by the worms. 
I thought the worms were the larve of some Scarabaeide, but could 
not determine. ‘The field examined contained eighty acres, and had 
a large field adjoining it on the west. The damage in this field will, 
I think, amount to at least one-third of the entire crop. I examined 
several hills that appeared as yet unaffected, but found the worms 
in the brace roots.” 


The worms sent me proved to be, as Dr. Boardman had stated, 
the larve of some beetle, but I did not think they belonged to the 
family given in his letter. Their size and shape more resembled 
the larve of Diabrotica Vittata, or the Striped Cucumber-beetle, than 
anything else with which I was familiar; and in my reply to his 
letter I told the Doctor that I thought they must belong to the family 
Chrysomelide, and possibly to the genus Diabrotica, though at that 
time I did not know that any of the species attacked the roots of 
corn. 


After we were through with our investigations, we found that Dr. 
C. V. Riley had referred to its having been found working in the 
roots of corn in Missouri, in the introduction to his report to the 
Commissioner of Agriculture, March Ist, 1879. (See page 208, Agri- 
cultural Report for 1879.) The worms were placed in a suitable 
dish for rearing, as that alone would settle the question as to wha 
they were. But before the perfect insects were developed, Dr. Board- 
man wrote again, under date of August 5th, as follows: 


“In regard to those worms infesting the roots of corn, I am 
inclined to think your conjecture will prove correct. I have again 
examined the ground, and find large numbers of Diabrotica Longi- 
cornis on the stalks of the corn, and also a number of the pupe in 
the ground under the corn. When I gathered the worms that I 
sent you, I noticed a number of them in one or two hills where the 
worms had disappeared, but did not mistrust that the worms could be 
the larve of a Diabrotica. I have examined your reference to Le- 
Baron and Thomas, and it goes far toward confirming the opinion 
that you are correct. D. Longicornis have been very bad on our 
vines this year; in fact, more troublesome than D. Vittata. I have 
usually found them very plenty on thistles, but have not seen them 
do much damage to vines until this season. This is another cir- 
cumstance that leads me-to think your conjecture correct. I have 
never before found them in any numbers on the corn.” 
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On the 17th and 18th of August, two beetles hatched from the 
worms sent.me by Dr. Boardman, and, as he had surmised, proved 
to be Diabrotica Longicornis, Say. ; 

Besides the knowledge of what was doing the damage, we had 
some of its habits from the Doctor’s observations; but another letter 
from him, under date of August 20th, gives a few more itéms of its 
history, together with some facts as to the extent of its ravages. 
He says: 

“Your favor of the 17th inst. reached me this evening, and I hasten 
to reply. The next day after sending you those specimens, I found, 
on examining some hills of corn, that the worms were gone, or nearly 
so, but on digging a little in the dry dirt below the hill, I found a 
quantity of the pup of Diabrotica, and on looking still further, I 
found large numbers of D. Longicornis on the corn. It is my im- 
pression that they are more than one-brooded, as I still find some 
larve not more advanced than those I sent you. I find now no 
larve in the fibrous roots, but in the brace roots they are still at 
work, while the pupe among the fibrous roots (or where they were 
before they were eaten up) have nearly all changed to the imago, 
and are swarming everywhere. Yesterday, on sweeping the ragweed 
(Ambrosia Trifida) with the bug net, I could sweep them off by the 
hundreds; in fact, they are swarming in immense numbers. There 
is no mistake as to the correctness of your results in hatching. 

“The damage to the corn crop is much greater than I had at first 
anticipated, and I find, on more extensive inquiry, that it 1s wide- 
spread. Your article in the ‘Prairie Farmer’ has led a great many 
to examine their cornfields, and they find that the injury done 
their crops, which they had attributed to the dry weather, is due in 
a great measure to this insect. Hon. J. H. Lewis, of Knox county, 
informs me that there are hundreds of acres of corn in that county 
that will not pay the rent this year, and some pieces in the circle 
of his acquaintance are entirely destroyed. Over this county (Stark) 
the injury will be very great. Occasionally we see a field that is unin- 
jured, and those are on new ground or on ground that was in oats 
last year. So far as I can learn, the most serious injury is on lands 
that have been cultivated in corn for several years in succession. 
Last year my crop was nearly destroyed by the Aphides (Aphis 
Maidis), but this year I have escaped injury (from Aphis) on the 
same ground. Some little injury has been done in some places this 
year by the Aphides, but it is shght in comparison with the Diab- 
rotica. 

‘“As to remedies, I fear that unless we can get the help of some 
other insect to destroy them, they will prove a serious pest, in spite 
of remedies. I think your suggestion of rotation of crops, is probably 
at present the most effective remedy. I have noticed for the last 
few years that they were quite abundant in the ragweed growing 
along the roadsides, especially on the kind known as the horseweed, 
or great ragweed (Ambrosia Trifida). This appears to be one of 
their favorite food plants. Might we not accomplish something 
towards their destruction by cutting down and destroying this vile 
weed? I think it of imaportance that we study more closely their 
habits, for judging from this year’s work, they will prove a formid- 
able enemy. So far as I can yet determine, they do not stay long 
on the corn after hatching, but resort to the weeds.” 
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As may be inferred from some parts of the Doctor's letter last 
quoted, I had suggested an inquiry as to what had been raised on 
the lands the previous year, and also whether a rotation of crops 
would not prove at least a partial remedy against the ravages of 
this insect, but this may be appropriately discussed under the head 
of remedies. Up to this point in our investigations we had found 
out but little of the habits of the insect, aside from the fact that 
the larve ate the roots of corn, and that the beetles were to be 
found in the corn and upon the flowers of ragweed and other weeds. 
From the last it might be inferred that ordinarily the weeds econsti- 
tuted their food, both in the larva as well as in the perfect state. 
Acting upon this hint, Dr. Boardman made farther examinations 
both in the cornfields and among the weeds, when he wrote me 
again, first under date of August 30th: 


“The larve appear to be all out of the corn roots, and the beetles 
hhave gone into the ends of the ears in large numbers, but I cannot 
find that they are depositing any eggs there. They seem to be 
feeding on the kernel. A storm on the 27th prostrated whole fields 
that had been undermined by them. Corn on stubble land is stand- 
ang and looks fair.” 

Under date of August 31st he writes again: 


_ “T have found to-day larve of D. Longicornis in corn roots and 
in roots of ragweed, proving conclusively that they are more than 
one-brooded. Where the beetle enters the ear it eats the silk (pistil) 
off, and in many instances, I think, has mjured the eorn by doing 
it before the ovum has become feeundated, and by so domg pre- 
yented the corn from filling.” : 

This gave us some valuable data in regard to the food of the in- 
sect in its different stages. Dr. B., in his communication of August 
5th, says he usually found them abundant on thistles, and that 
during that season—1880—they were more troublesome to his vines 
than D. Vittata, the usual cucumber and squash beetle. We might 
suppose that they frequented thistles and other flowers, but we are 
not left to conjecture on this point. Among other possible remedies, 
I had, in one of my articles in the Prairie Farmer, suggested that 
the birds might aid in reducing the number of these beetles. In 
response to this, Prof. S. A. Forbes, of Normal, Ill., who has been 
making the food of birds and other animals a special study, writes 
me under date of August 28th, 1880, as follows: 


‘““Diabrotica Longicornis is one of our most abundant beetles here 
in August and September, on thistles—occasionally, also, on Golden 
rods and some other composite. I have never noticed it on Am- 
brosia, however. Mr. Peters brought in a number this afternoon, 
and I opened the stomachs of two of them and found the whole 
alimentary canal packed with thistle pollen. I have never found 
the species in any bird.” 

In regard to the food of this beetle, I might add that I have this 
year—1881—found them in considerable numbers in my black wax 
beans, in my garden. Upon this point, as well as the prevalence 
of the insect this season, Mr. F. M. Webster, of Waterman, De- 
Kalb county, writes under date of September 21st, 1881: 

‘While upon the subject of green, | wish to say that those little 
miserable green Diabrotica Longicornis are swarming all over our 
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fields in every possible situation. I have found them not only de- 
nuding the ears of corn of silk, but actually eating the kernel, it 
being in a state of hardening. To tell you the truth, I have graver 
fears of this insect in the future than I have of the Chinch-bug. 
Up to the first of August I had not noted them in any numbers.” 

Putting this with two communications from the same writer of an 
earlier date, we have confirmation of Dr. Boardman’s conjecture, 
that there are more than one brood of the beetles in a season, a 
point we shall want to notice further along. August 8th, 1881, Mr. 
Webster says: 

“The Diabrotica Longicornis has not put in an appearance; have 
not seen a single imago this season.” 

Under date of September 10th, 1881, he writes again: 

“T believe this insect is now at work, but I cannot find the worms. 
Corn is withering about the edges of the fields and on high gravelly 
knolls. I have had but one opportunity to examine, and found all 
the brace roots destroyed, and found only one insect at work, and 
that a small green worm which I have sent to Miss Middleton.” 

It may be well, before giving items from any more letters, to go 
over some of the points already brought forward. 

That this species of Diabrotica is, if anything, a more general 
feeder than D. Vittata seems to be pretty well established by the 
several observers whose notes we have. According to Dr. Boardman, 
in the perfect state it feeds readily upon the pollen of several com- 
posite weeds, the silk and soft kernels of corn, and cucumber and 
other vines; while the larve have been found by him feeding upon 
the roots of corn and ragweed, and we do not know but they. may 
feed upon the roots of any plant whose leaf or pollen or other por- 
tion of the top furnishes food for the beetle. Prof. Forbes confirms 
the pollen-eating habit of the beetle, while Mr. Webster attests to 
finding it eating kernels of corn. As before said, I have found the 
beetles eating my beans. As to the number of broods in a season, 
we have good reason to infer that there are two or more. I received 
the larve spoken of in Dr. Boardman’s letter July 31st, 1880. Some 
of them were, to all appearance, ready to pupate. If they did change 
within the next few days, and hatched August 17 and 18, that would 
give us a pupal period of about two weeks, or the same as the 

striped beetle D. Vittata. We are told that it is about a month from 
the time that the egg of the last named species is deposited at the 
roots of the cucumber vine till it is ready to pupate; and that the 
pupal period lasts two weeks, making six weeks from the egg to the 
perfect insect. As the D. Longicornis has the same pupal period and 
a similar habit, it is fair to presume that it takes about the same 
time for it to go through with its transformations, or that there are 
from two to three broods in a season, the last probably passing the 
‘winter in the ground in the pupa state. The striped beetle deposits 
its eggs near the roots of cucumber and squash vines, and the fact 
that the larve of this one have been found in the roots of corn, and 
of such weeds as furnish food for the beetles, is almost conclusive 
proof that it has the same habit of depositing its eggs. Very natur- 
ally we should ask of the extent of injury done by this insect, and 
are we to apprehend danger from it in the future? From Dr. Board- 
man’s statement that they did considerable injury in Knox county, 
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as well as Stark, and from information obtained from other sources, 
we may conclude that they were pretty well distributed over the 
northern portion of the State during 1880. On this, a writer from 
~LaSalle county in the Prairie Farmer says: ‘They have injured 
the crop seriously in this eastern part of the county.” 

But even with such accounts as these we might conclude, as we 
had not known of it before, that it went into the corn-fields because 
of its being more numerous than common, and that other plants 
were its preferred food. As to which plant may constitute its chief 
food it-is not possible to say, from lack of observation on that point, 
but we can form some opinion of what we may expect by what it 
has done this season. Wishing to ascertain whether it was numerous 
this year, inquiries were addressed to several parties in different parts 
of the State, and I cull the following from some of their replies: 

Dr. Boardman, under date of July 29th, 1881, says: ; 

‘In reply to your queries, I would say that the larve of Diabrotica 
Longicornis are at work this year, but not so extensively as last. I 
know of a few fields being destroyed by them.” 

He says again substantially the same, under the date of September 


Mr. Webster’s notes on the insect for this year have been given 
in another place. Others speak of grubs and wire-worms injuring 
corn considerably, but in such a way as to lead us to suspect the 
presence of Diabrotica, to which part of the injury may be attributed. 
It is possible that, like the Chinch-bug and some other insects, this, 
Diabrotica has periods of appearing and disappearing, depending 
upon climatic changes, but upon that we can scarcely offer a con- 
jecture now, because of lack of observation. The fact that it is less 
numerous this year than it was last, in places where it did consid- 
erable damage, is evidence that it has been affected by either the 
climate, or insect, or other foes. 

The Corn Root-worms are, when at rest, from one-fourth to three- 
eighths of an inch long, the body in its widest part about the size 
of an ordinary pin. The anterior part is more slender than the 
posterior part, the head being quite small, the body slightly depressed. 
The skin is soft and smooth, with the exception of a few very small 
white hairs. The color is white, with a slight yellowish tinge, the 
head, feet, cervical shield and tip of anal segment brownish. 

While in confinement they showed themselves to be quite active, 
crawling over objects almost as readily as caterpillars, even up the 
sides of a glass dish in which they were confined. 

The enlarged figure of Diabrotica Vittata, published in several of our 
books, so well represents this larva that it may be taken to illus- 
trate it. 

The beetle, or perfect insect of this species, is about the size and 
shape of the Striped Cucumber-beetle (D. Vittata), being about one- 
fourth of an inch long, but it differs very much in color. While the 
Cucumber-beetle is yellow, with black stripes, D. Longicornis is nearly 
a uniform dull, pale-green. Say, who named the species, gives the 
following description of it: 

‘Body pale-greenish ; eyes blackish; antenna as long as the body; 
second and third joints conjointed, shorter than the fourth; thorax 
subquadrate ; two dilated oval impressed spots placed rather behind 
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the middle; elytra irregularly punctured; three or four obsolete, — 
elevated lines, of which the exterior one is largest, and colored by 
a brown fillet which does not attain the tip; a brown common 
sutural line.” ; 


REMEDIES. 


These may be divided into natural and artificial; and the last 
may be again divided into preventive and applied. Under the first 
head, or natural remedies, my first thought was that we must look 
to the birds as aids in lessening the numbers of this beetle; and in 
an article prepared for the Prairie Farmer several birds were men- 
tioned as feeding upon the family Chrysomelide. The last clause 
of Prof. Forbes’ letter, as quoted in another place, dispels that idea 
however; and as I do not know positively that any other insect 
preys upon it, nothing can be said with any assurance under this 
head. It is probable that other insects do feed upon it; in fact, Mr. 
Webster has found some predaceous beetles under such circumstances 
around hills of corn as to lead to the supposition that they were 
after the Corn-root Worms. 

In a small fiece of corn, such as a patch of sweet corn in the 
garden, it is probable that some preparation distasteful to the beetles 
might be so placed about the roots as to prevent eggs being depos- 
ited; but this would be impracticable in a large field where the corn 
is mostly planted and cultivated by machinery. English gardeners 
prevent destruction from insects by mixing a little soot with the 
soil of each hill of whatever they plant, and this might be done 
with a few hills of corn in a garden. Also soot with ashes or plaster, 
or a mixture of the last two might be put on each hill after it comes 
up. A tablespoonful of either mixture would be enough for each hill. 
This-would give vigorous growth to the corn, and would aid in keep- 
ing the beetles away. 

But the preventive seems to be the most feasible plan of dealing . 
with this insect, and the observations of Dr. Boardman and others 
suggest two ways of accomplishing this—rotation of crops and clean 
cultivation. By reference to Dr. Boardman’s letters, it will be seen 
that those fields most injured last year were such as had been cul- 
tivated in corn for several years, while corn planted on new land, 
or land in oats the year before, suffered very little, if any. 

The first field examined was one that “had been cultivated in 
corn for a number of years.” cee 

In another he says: ‘Occasionally we see a field that is uninjured, 
and these are on new ground or on ground that was in oats last year. 
So far as I can learn the most serious injury is on lands that 
have been cultivated in corn for several years in succession.” 

R. 8. B., referred to before, says, in tlie Prairie Farmer for September 
7th, 1880: ‘The corn seems to be literally alive now with a greenish 
bug about the size of a lady-bug. They eat the husk on the end of 
the ear, and some of the kernel while in a soft state. There was 
about ten acres out of forty badly injured, all on ground that was 
planted to corn last year.” In another part of the same article he 
says: ‘The pest has been known here (LaSalle Co.) several years 
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ago, damaging some fields as much as seven or eight years ago.” 
This would seem to confirm the idea that the insect had a periodi- 
city of about seven years similar to the Chinch-bug. 

But little more need be said on this point. While the beetle has 
wings and can fly, it seems evident from the facts above noted that 
it does not usually fly very far, but deposits its eggs at the roots 
of the same plants, or those contiguous to the ones on which, as 
a beetle, it feeds. 

If, as I suspect, the last brood pass the winter in the ground, 
probably as pup, then we can see why they would be more numer- 
ous in a field that is cultivated in corn the year after. If, upon 
emerging, they do not find their food-plant, they must seek one else- 
where or perish, and only a small number of them seem to find 
their way to the corn. But if weeds are allowed to grace the fences 
and roadsides, as they usually do, they can resort to these, and a 
good supply be kept alive to make it necessary to find some means 

to prevent injury from them in subsequent years. 

' All observers found that the pollen of various plants in bloom 
through August and September were eaten by swarms of these 
beetles, while Dr. Boardman found the larve in the roots of one of 
them. From this it is evident that if weeds are allowed to grow 
freely along the fences and roadsides, they will furnish the means of 
harboring these, as well as many other insects, and carrying them 
over from crop to crop, as I have hinted above, for the weeds re- 
main green long after the corn is too ripe and dry for them to eat. 
The same might be said, probably, of other insects. Indeed, I am 
pretty well satisfied that rotation. of crops and clean cultivation 
would not only result in a better yield, from the good effect it would 
have on the land, but would greatly lessen the damages from inju- 
rious insects. 
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THE WHEAT-STRAW WORM. 
BY PROF. G. H. FRENCH. 


(Isosoma Allynii, French.) 


As Mr. John Marten and myself were passing a field of wheat, 
just before harvest, in the summer of 1880, our attention was 
attracted by seeing a great many apparently light-heads, some of 
which were on stalks that were partly dead, though, as a field, the 
grain was not quite ripe. Upon examination, many of the heads 
were found only partially filled. Our first thought was that Hessian- 
flies had caused this deficiency in fruiting, but there were very few 
signs of them to be found, either then present or having been pres- 
ent. Upon cutting open the stalks there were found inside one or 
more small, yellowish worms, and, as these were to be found in 
more than half of the stalks examined, it was at once concluded 
that here was the cause. From the examination we were able to 
give them with our pocket-lenses, we thought they must be the larve 
of some dipterous insect, as they were without feet. I took a few 
pieces of the stalks containing the worms, but Mr. Marten took the 
most that were taken from the field, as he was at the time one of 
the assistants in the State Entomologist’s office, knowing that rear- 
ing them to the perfect state would decide to what order of insects 
they belonged. As my time was fully occupied with other matters, 
the portion took by me received but little attention, and as a con- 
sequence they dried up, instead of producing the perfect insects. 
Mr. Marten collected more of the stalks afterwards, and, after keep- 
ing them for a time, found a single green fly in the jar containing 
the stalks, that had evidently come from the samples, though I do 
not know that the pupa case from which it was hatched was found. 
The fly was thought be a species of Chlorops, though what species 
was not determined, and indeed cannot be well now, for the speci- 
men was accidentally destroyed, though it might approximately be 
identified from the description that was taken. No other specimens 
were obtained. 

Dr. Thomas referred to this in the Prairie Farmer of August 
28th, 1880, giving Mr. Marten’s description of the insect reared, an 
account of where larve were found in the wheat, and a general 
account, by way of comparison, of the manner in which species of 
Chiorops were known to work in Europe—the title of the article 
being ‘“‘A new enemy to wheat.’”’ As only one specimen was obtained, 
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and as there were plenty of larve to be found in the fields long after 
the grain was cut, some doubt was entertained as to the relation of 
the fly hatched to the general mass of larve, especially as it was 
known that the larve of insects belonging to at least three of the 
orders of insects —Hymenoptera, Lepidoptera and Diptera—at times 
were to be found in wheat-stalks. It was to settle this uncertainty 
that I decided to try to rear the perfect insects, if they should be 
found in the wheat this year, 1881. 


An examination of the stalks this year. just before harvest, showed 
that they were fully as numerous as they were last; and I can, per- 
haps, do no better than to give some dates and conditions of insects 
as. I find them in my note-book. The first specimens were taken 
June 15th, the wheat nearly ready for harvest. A more careful exam- 
ination, with the aid of a low-power object-glass in the compound 
microscope, revealed the fact that, though the larve were footless, 
there were minute processes along the sides, that were thrust out at 
pleasure, and that it had a distinct transverse head armed with two 
distinct brown jaws. From this I thought them hymenopterous 
instead of dipterous larve. 


June 30th, more specimens were taken from the fields, mostly from 
stalks left standing in harvesting, though some from the stubble; 
also found a fly in the jar containing the first lot of specimens, and, 
upon search, the pupa-case in the stalk from which it hatched. 
This was quite different from the fly obtained by Mr. Marten last 
summer, of a different color and much larger. It was evident that 
this was not the imago of one of the yellowish larve, of which I 
had so many. I may say that about this time Miss Nettie Middle- 
ton found a fly in stalks she had, which I suppose to be the same, 
but have not seen it. 


July 8th, found two hymenopterous insects hatched in the jar con- 
taining the first specimens, but they were evidently the parasites of 
Hessian-flies, as a stalk containing two pupe of that insect was 
placed in the jar. The insects inside the stalks were at that time 
still larve, as far as examined. 


July 20th, a hymenopterous insect was found in the second lot of 
stalks, and there was no doubt but that it came from one of them. 
Upon going to the field I found one hatched, still inside the stalk, 
but in the act of gnawing out. Besides this I found several pupe 
and larve in the stalks, the proportion of those found that day that 
had changed to pup being about one-fourth of all found, the three- 
fourths being still larve. After this, I have dates of finding them 
hatched, both in the house and in the field, up to August 20th, demon- 
strating apparently that the insect that had done the damage was 
no other than the small four-winged flies. 

On August 20th, out of 20 infested stalks taken at random in the 
field in a place skipped in reaping, 8 had hatched and gnawed out, 
4 were still larve, #% were changed to chrysalids, 5 were dead. and 3 
were hatched, had partially gnawed through the stalk, but had not 
made their escape. z 
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WHERE FOUND. 


The time the eggs were deposited that produced these larve is 
unknown, and can only be surmised from the time of hatching of 
the perfect insects and the place in the stalk where the larve are 
found. This was inside the culm or stalk, a few inches from the 
ground, very seldom in the straw between the head and the upper 
joint, more frequent in the straw below this upper joint, and in the 
next internode below. They were in the interior of the stalk, usually 
close to or a little above the joint or node, working in the soft 
tissue forming the interior, the natural cavity serving in most cases 
to contain them, but in some instances they gnaw a partial chan- 
nel to one side of this. Where the stalk is large they may some- 
times be found completely embedded in the tissue of the stalk, just 
outside the hollow center, but in such instances they were always 
pretty close to or in the joint, where the stalk tissue is thickest. 
Sometimes more than one worm would be found in the same stalk, 
but in such cases they would be found in different parts of the same 
internode or in different internodes, it being no uncommon thing to 
find two internodes infested. In no instance did I find a stalk 
swollen by their presence, as in the case of stalks infested with 
Joint-worms (Isosoma Hordei), there being no external indication of 
the presence of the worm other than a somewhat premature ripen- 
ing of the grain and less of it in the head. While the natural 
cavity in the internodes furnished them a retreat often large enough 
to contain them, the walls of this cavity were considerably gnawed 
from half an inch to an inch and perhaps more, often almost or 
quite to the hard exterior. Some stalks appeared to be a little 
spongy in their interior, as though the presence of the worm had 
caused an abnormal growth, but an examination of such places 
with a glass showed that their structure was not different from 
other portions of the interior of the culm, no additional fiber depos- 
ited, nor any bending or hardening of that present. it all being 
continuous with the tissue above. 

The manner in which the injury is done by this worm seems to 
differ from that of the ordinary Joint-worm more in the way than 
in the effect. According to Dr. Fitch and others the presence of 
the worm in the hard tissue of the outside of the stalk, whether of 
the joint or of the internode, a little removed from the joint, arrests 
the flow of sap by the hard, knotty gall, but this seems to arrest 
the flow more from breaking the internal fibers of the internode. In 
this case there is not so often a breaking down of the stalk as with 
the Joint-worm, for the erect position of the culm is not interfered 
with, and the outer or stiff portion remains entire till the perfect in- 
sect is ready to emerge. The chief influence upon the wheat seems 
to be exerted during the later stages of its growth, when the worm 1s 
approaching its maturity, as it is then probably a more rapid feeder. 
As evidence of this, the heads are fully formed, to all appearance, 
but the grain in them is light, and they ripen prematurely, showing 
hat the supply of material for the full development of the head has 

een cut off. 
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EGGS DEPOSITED—WHEN. 


As stated before, we can only conjecture a reply to this. From 
what was found, as stated above, in the examination of the twenty 
stalks August 20th, it might be inferred that the eggs were deposited 
in the young wheat in the fall, for in that instance over half of 
them had already hatched, only one-fifth remaining as live larve. 
I am, notwithstanding this, inclined to the opinion that the eggs 
are not deposited in the fall, but that a certain portion of them 
pass the winter in the straw, and provide for the continuance of 
the species the following spring. Drs. Fitch, Harris and others 
found this the case with the ordinary Joint-worm, and at the same 
time that a few hatched out in the latter part of summer or fall. 
I think the character of the past season will account for the great 
numbers hatching out this year, the summer, as is well known, 
being very hot and dry. If this be true, there will be less of the 
worms next season, because of more of them going through their 
changes after harvest this year. 

Another point favoring the view that the- eggs are deposited in 
the spring, is the fact that an examination of my specimens of straw, 
made while writing this (November 28th) shows that all that did not 
hatch during the summer are now live pupe. In this it seems to 
differ from the Joint-worm, which, Dr. Fitch says, ‘‘remains in its 
cell in the larva state through the winter, and changes to a pupa 
with the first warm days of spring,” for it seems these have changed 
to pupe preparatory to hibernating. 

Another evidence in favor of the view held may be stated: their 
position in the stalk. The eggs of the fall brood of Hessian-flies 
are laid on the blades, and the maggot works its way down to the 
first or upper joint, this being at the time below the surface of the 
ground. These worms are found one, two or three joints below this, 
a point not easily reached by the female to deposit her eggs in the 
fall, but easily reached after the wheat has begun to grow in the 
spring. While I can not say, from actual observation, that the eggs 
are deposited in the spring, the above facts furnish us pretty strong 
reasons for thinking they are, and I have no doubt future observa- 
tion will prove the conjecture correct. It can not be that there are 
two broods, for no stalks were found prior to July 20th, showing 
their work that did not also contain the larve. 

Before closing this part of the subject, I may say that November 
29th I examined the wheat stubble in the field, and found these 
insects in the pupa state the same as those in my rearing-jars; 
while the regular gall-producing Joint-worms, evidently Jsosoma 
Hordei, were found in the larva state in a clump of rye stalks, as 
also in a species of rye grass (Hilymus Canadensis). 


THEIR FOOD PLANTS. 


In order that I might learn as much as possible of the habits of 
this insect, with a view of ascertaining what remedies would be 
most efficient, a number of species of grass were examined, to see 
if wheat alone constitutes the food of the worm, or whether our wild 
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or cultivated grasses formed a part of its diet. Nothing of the 
kind was found in any of the cultivated grasses, either the annual 
or perennial, but a worm was found in the center of the culms of 
Elymus Canadensis, or Canada Wild Rye grass, that from its position 
and manner of work seemed to be the same, but was a little paler 
in color than the Wheat-stalk worm. Later examinations after the 
perfect wheat insects began to appear, proved that, while they 
seemed related to the wheat insects, they were not the same, the 
fly being about the same length and color, but more slender, less 
hairy, and all the feet and legs black or fuscous. There was a 
little difference in the manner of work. While both cccupied the 
center of the culms, the one in the grass was quite as often found 
in the middle of the internode, or some point a little above the 
joint or at the joint, while the Wheat-stalk worm was mostly just 
above the joint. 

At the same time, what was evidently the regular Joint-worm 
was to be found in the swollen joints of the same species of grass, 
and another related species, Gymnostichum Hystrix, but no worms 
were to be found in the center of the culms of the last. Besides 
these, another worm was found in the culms of T'ricuspis Seslerioides, 
or Tall Red-top, a coarse wild grass. These were rather more 
slender than the Wheat-stalk worms, of a white color, and to be 
found just within the outside hard portion of the culm, in the more 
spongy tissue, but always outside of the internal hollow. From the 
course and size of the burrow, it would seem that the egg was 
deposited about an inch above the joint or node, and the larva, 
when hatched, had worked its way downward. On the 29th of 
November, some stalks of this grass were examined, and the insects 
infesting them were then in the larva state. In my examinations 
of wheat stalks, durmg the summer, one or two specimens were 
found that resembled these, and might have been the same, though 
I can make this only as a conjecture. 

As far as the grasses of our immediate locality were concerned, 
this practically settled the question of grass as a food-plant for the 
wheat insect. It is true, in the light of Dr. Walsh’s conclusions, 
relating to all the different forms of Joint-worms being identical, 
the single specimen of perfect insect obtained from the stem of 
Elymus may have been an aberrent form of the wheat-stalk insect, 
for all the difference in color, but the structural differences would 
indicate that it was a different species. The two species of wild 
barley—Hordewm—common to this State, were not examined, for 
the reason that H. Jubatum is rare here, and the other species, 
H. Pratense, is so early a grass that it disappears before harvest 
time. For this reason I should think it improbable that this grass 
can form a food-plant for the wheat insect, for it is too short-lived 
to allow the larva to develop before the stalks would die. 


THE EXTENT OF DAMAGE. 


But little can be said on this part of the subject beyond my per- 
sonal observations. I find in the American Entomologist for July, 
1880, (Vol. 8, page 181,) an insect referred to that may perhaps be 
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the Wheat-stalk worm. J. K. P. W., of Andersonville, Tenn., sends 
the editor some infested wheat stems, stating that ‘nearly or quite | 
every stalk seems to be affected with them; as a consequence the 
straw is inclined to fall before the wheat is fully ripe.” The editor 
in reply states that the worm was the larva of a hymenopterous 
insect, but new to him. , 

I have examined the wheat fields in quite a number of localities 
in Jackson county, of this State, and find the worms present in 
about the same numbers in the different localities. I have also 
written to a number of persons in different parts of the State, 
mostly north of here, but could elicit no information from any one. 
In a short trip to Lawrence county, the fore part of September, I 
examined the wheat stubble and found some of the worms, but in 
much less numbers than in places in Jackson county. I could not 
learn that spring wheat was affected with the worms, it not being 
raised here, all the fields examined by myself being winter wheat. 
From the smallness of the number found in Lawrence county, I am 
inclined to think the insect is not found north of southern Illinois, 
rather that it is a southern insect, and that it seems probable the 
Tennessee insects above referred to are our Wheat-stalk worms. If 
however we may take the almost universal light yield. of wheat 
through Southern Illinois the past season, as an index of the presence 
of the Wheat-stalk worm, then we have some idea of the amount 
of damage done. I think in a measure this may be done. There 
have been a few Hessian-flies, but not enough to do any great 
amount of damage in this locality, and I think. from all I can learn, 
the same is true of the most of this part of the State. It is pro- 
bable that the early coming on of cold weather a year ago, and the 
sudden opening of spring this year, helped to make some fields light 
where the growth last fall was weak; but where the fields produced 
a fine growth of straw, and the abundant heads gave promise of a 
good yield, the light heads and scant yield of inferior grain can not 
be laid to these causes. In each case such heads examined by 
myself and others were found to be on a stalk containing one or 
more Wheat-stalk worms. é 

This condition of the wheat fields I find to have been quite com- 
mon, from conversation with parties residing in different places. 
One person tells me that in a locality in the western part of Franklin 
county the wheat looked fair when heading, but the heads were light, 
so much so that one farmer did not cut a part of his field. Another 
person, do not remember the county, found the heads light in his 
field, and cutting some of the stalks open found worms inside. A 
Mr. McAdam, in the western part of Jackson county, when asked 
how his wheat yielded, said it was very light; I found plenty of the 
Wheat-stalk worms in the stubble. Numerous other instances of 
this character might be given, but perhaps here is enough. I am 
satisfied that a considerable portion of the light crop of wheat that 
has pervaded the whole of this part of the State the past season 
can be attributed to this cause. 
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NATURAL HISTORY OF THE WHEAT STALK WORM. 


After carefully looking over what has been written of our American 
species of Isosoma, to which the Joint-worm belongs, and a comparison 
of the Wheat-stalk insect with the others both in structure and habits, 
Iam convinced that it is a new species, and have named it Isosoma 
Allynii as at the head of this article. I do not expect to give here a 
scientific description, but would refer the reader to the pages of the 
Canadian Entomologist for that, as I believe it best here to give only so 
much of a description of the different stages and manner of work as 
will enable any one to recognize the insect. The manner of work has 
already been given, so that we will begin with 


THE LARVA. 


In size, shape and color, this is almost identical with the larva of 
Isosoma Hordei. It is a small yellow or pale-orange footless worm, 
about .15 of an inch long, rather slender, and tapering slightly towards 
either end. 

Under the better pocket-lenses a distinct tranverse head may be seen 
on one end of the body, armed beneath with a pair of brown jaws. 
Though footless, when in motion, it seems to push out little projections 
along the sides of the body by the aid of which, and a wriggling move- 
ment, it is capable of some progression. These are found on the inside 
of the stalks usually just above a joint, occasionally more than one in 
a place, but generally if there is more than one in a stalk they are 
in different internodes. In a previous part of this article I have stated 
that they are seldom found in the space between the upper joint and 
the head. I have found avery few of the grass form in that position, 
but cannot recall now finding any of the Wheat-stalk worms in that ~ 
position. When about to pupate they are generally very close to the 
joint. 


THE PUPA. 


' This is at first pale yellowish but finally jet-black, shinning, from, 
10 to .12 of an inch long by about .02 of an inch wide. The pupa that 
formed in the summer, or rather that produced the flies in the summer, 
were in various parts of the gnawed chamber, but I notice those in the 
stubble the last of November are pretty well down in the tissure of the 
joint. In position, the pupa rests with the head upward. 

The time of change from larva to pupa has been spoken of before. 
I cannot say just what time that change took place, with those not 
hatching out during the summer, for my observations on my specimens 
were not carried beyond August 30th, when a number of them were still 
in the larva state. Some further examinations were made in the 
grasses, but not in the wheat till the last of November, when all remain- 
ing were found to be pupx. Of those that went through with all of 
their changes during the summer, none were observed as pupa up to 
July 8th, and July 20th a few perfect insects were observed. At this 
season, then, the pupal period did not last more than 18 days, and per- 
haps much less than that. 
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THE FLY. 


The perfect insect is a small four-winged fly, somewhat resembling 
a wasp but much smaller, and belonging to the same scientific order 
or Hymenoptera. It is on an average .08 of an inch long, the females 
measuring .10 and the males .06 or .07 of an inch, the body is slender, 
straight, the abdomen gradually tapering from the base. The body, 
head and antenne are black, the wings transparent, both under the 
microscope showing the presence of short minute hairs. The legs are 
variable. Out of 4 males and 10 females examined, all the males had 
all the femurs, or the basal-joints of the legs, yellow, the front tibiae, or 
second joint yellow, the middle and hind tibiae, yellow at the ends, but 
the rest dark or fuscous, and the terminal joints of the feet dusky, the 
others yellow. Six of the females had the femurs of the front legs fus- 
cous or dusky, basal half of tibiae dusky, terminal joint of feet the 
same, all the rest yellow. The middle pair all yellow except the termi- 
nal joints of the feet. The hind pair like the front. Another specimen 
had all the femurs pale-red and the tibiae all dusky except at the ends, 
but probably the pale-red was yellow in life,as the poison by which 
they were killed, (cyanide of potassium) makes that change in yellow. 
Another specimen had the legs yellow where these were pale-red. 
Another like the first only the middle tibiae a little clouded at base. 
In all the specimens the terminal joint of each foot was dusky. The 
antenne were a little enlarged at the end. 

When the insect had cast off its pupa skin it gnawed a small round 
hole in the side of the stalk, just large enough to allow it to emerge, 
but inside the hole was considerably widened in its passage through the 
soft internal tissue. As the straw or stubble left in the fields through 
the winter becomes considerably decayed, this will not be a difficult 
task to those coming out in the spring. 


REMEDIES. 


The applied remedy for the Wheat-stalk worm must, so far as I can 
see, be the same as for the joint-worm; that is burning the straw and 
stubble. When the joint-worm was so destructive to barley in New 
York a number of years ago, the farmers refrained from raising barley 
for a year or two, or perhaps in some instances more, and of course 
they were not troubled with joint-worms in their barley, for a number 
of years at least. Such a remedy with this insect in the wheat would 
be like effective, but perhaps need not be resorted to now. If after 
harvest the straw be spread over the field, and both straw and stubble 
be burned, that must destroy the worms. As in Southern Illinois the 
weeds grow up rapidly after the wheat is cut, offen to such an extent 
that it would be difficult to burn the stubble by the time the wheat is 
thrashed, it would be a good idea to run a mowing machine over the 
sround, allow the weeds to dry, and then burn stubble, straw and weeds, 
thus rendering the land free of foul growths as well as the next crop 
free from insects. As in other remedies of this kind, to be effectual, 
it must be participated in by all the farmers of a community, as the 
insects can readily fly from field to field. 
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Writers say that plowing under the stubble does not discommode the 
joint-worm, and from the fact that this insect is known to appear in 
great numbers two years in succession in the same field, 1 is doubtless 
true of the Wheat-stalk worms. 

It has been ascertained that some insects are more numerous and 
consequently more troublesome some years than others, and that those 
years here occur at regularly marked intervals, depending upon the wet- 
ness and dryness of the seasons. Is this insect subject to the same law ? 
I think it is, though I am aware I base that opinion on very small evi- 
dence. This year has been a dry season, there being scarcely any rain 
during the months of July and August, and for this reason, and this 
alone, I think four-fifths of the Wheat-stalk worms either changed to 
pupe and produced the perfect insects or died. 

Last year the most faithful care and watching of the infested 
stalks failed to produce any perfect insects; and I may add here 
that I have this year failed to get any perfect insects from my first 
lot of specimens collected, and which have been kept in the shade, 
though I have now live pupex in that jar, all those I have raised 
being from specimens later gathered, after they had begun to feel 
some of the effecis of the drought. Last year was more of an ordi- 
nary year, more favorable for the worms to undergo their trans- 
formations in their regular manner, for I believe to hatch out in 
great numbers during July and August i is not their normal condition. 

If I am correct in my conjecture, we may not look for very much 
trouble from that insect next year, nor perhaps for two or three 
years. If we take the one-fifth that were still larve August 20th, 
and deduct from them the number that would be likely to perish 
after that before pupating, and again the number that must be de- 
stroyed during the winter, the number left to provide for a brood 
next season becomes very small. Hence we may safely conclude, I 
think, that wheat will not be troubled with them next year to any 
great extent, and I think we have good reason to conclude that, if 
every seventh year is to be like 1881, the same effects will be pro- 
duced as have been this year. 


Notr.—While the above is going through the press, I take the opportunity to make a 
eorrection. Since writing the article, Jsosoma Allynii has been found to be a species oz 
Eupelmus, another genus of the family Chaleidide, and will be known as #. Allynii. Dur- 
ing my investigation of the wheat-insect,I obtained from astalk of a species of wild 
grass (Elymus Canadensis)another insect, a genuine Jsosoma, working on the inside of the 
stalk in the same manner as the one on ‘the inside of the wheat-straw ee I described 
in the “Canadian Entomologist” for January, 1882,as Jsosoma Elymi. Ihave since ob- 
tained from my wheat-straws a number of wingless female insects that seem to be the 
same as the one obtained from the grass, and which were without doubt the authors of 
the mischief tothe wheat. They agree in color except that the wingless specimens are a 
little lighter where both have pale markings. Both have nine joints to the antenne, 
these being black except at the base which is pale or brownish. ‘I'he legs are brownish- 
black except the joints and feet which are pale, the feet being the lightest. The body is 
black, the abdomen jet-black, the head and thorax with a brownish tinge with a pale spot 
on the front part of the thorax above and onthe sides, and some pale beneath. They differ 
some in size. The wingless ones are from.10 to .11 of an inch long, while the other is only 

.07 of aninch, but premature development may make the difference. 

The genus ‘Eupelmus i is parasitic as far as known, and I presume F. Allynii is no excep- 
tion. I may say that I have obtained another specimen of this speciesfrom agallina 
stalk produced evidently by the regular Joint-worm (/sosoma Hordei). From this and 
from the fact that my specimens were obtained from burrows made in the wheat-stalks 
By. ae new Jsosoma, it seems to me that we have here a parasite on the real Wheat- 
stalk worm. 

The above new facts make a little less forcible the effect of the dry summer upon the 
Wheat-stalk worms, though only partially negativing what was said on that subject, for 
quite a per cent. of the larvee were found dead toward the close of the drouth, to which no 
other cause could be attributed than the dry weather. It should be borne in mind also 
that the Hupelmuwiis a probable destroyer of the real wheat enemy; and as far as I can see 
now the real Wheat-stalk worm is Jsosoma Elymi. 

G. H. FRENCH. 
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THE CORN-WORM, OR BOLL-WORM. 
By Pror. G. H. Frencu. 
(Heliothis armegera, Hub.) 
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Most of the insects that come before the economic entomologist 
for consideration are comparatively local in their depredations, 
though a few are found over a large area. The Chinch-bug, so 
dreaded by the farmers of the Mississippi Valley, is almost unknown, 
except by name, to those of the eastern and central States; the 
Rocky Mountain Locust is dreaded only in a belt west of the Mis-° 
sissippi river. The Cotton-worm (Aleti@) is of necessity confined to 
the cotton-producing States, and so on. On the other hand, the 
Colorado Potato Beetle may travel wherever the tuber is grown; the 
Cabbage-worm (Pieris Rape) seems inclined to spread over the whole 
United States, and the same may be said of a few others. The 
caterpiller now under consideration in a measure belongs to the lat- 
ter class of insects. It has been found not only in various parts of 
our dominion, but in parts of the other continents. An insect, to 
enjoy such a wide range, must either feed upon a diversity of food, 
or upon some plant that is susceptible of cultivation under varying 
climatic situations—from the cold of Canada to the almost tropical 
heat of the Gulf States. Both of these may be said of the Corn- 
worm. As corn, in some of its varieties, may be cultivated in all 
portions of the Union, this plant may serve as food for this cater- 
pillar; and it may be classed, wherever corn is raised, as an inju- 
rious insect upon that plant. But’ while this is true, the varied 
food habit of this insect is such that it feeds readily upon cotton in 
the Southern States; on tomatoes in the Central States, where that 
crop is almost a staple ; and it has been found in various localities 
feeding on green beans and peas, upon the stem of the garden 
Gladiolus, and upon pumpkins. In Europe the list is increased by 
the addition of the heads of hemp and the leaves of tobacco and 
lucerne. In my article on this insect, in the Seventh Illinois Report 
of the State Entomologist, occurs this statement: “If I mistake 
not, I have found the same worm in the growing seed pod of a 
species of Hibiscus (H. Grandiflora’ that grows along our streams.” 
Lately I have examined pods of this plant sent me from Grand 
Tower, Ill., by Mr. John Marten, and I find the caterpillar within 
them resembling, in size and some of its markings, a third-grown 
Corn-worm, but in reality it is a Pyralid larva, related, I should 
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judge, to the genus Amphalocera. These are what I found in tke 
pods sent me, and the probability is that this rough, hairy plant 
does not form part of the food of this insect, though some of the 
smoother species may. 

As may be supposed, an insect having so wide a range, and feed- 
ing upon such a diversity of plants, will be known in different 
localities by different names, as 1t seems to be more destructive to 
one or another of the plants that forms its food. Hence, in the 
South, where it is perhaps second to the Cotton-worm in destroying 
the staple of that region, it is known as the Boll-worm, because it 
feeds principally upon the growing bolls or pods or the unopened 
flower buds. Where cotton is seldom or never raised, but where 
this caterpillar disputes the claim of the farmer to his roasting ears, 
it is called the Corn-worm. Even in the South, where the worm is 
found on: both cotton and corn, it has been common to speak of it 
by such names as would indicate the crops destroyed. If tomatoes, 
for some reason, form the staple of a section of country, then the 
habitual finding it half buried in the tomatoes gains for it the name 
of Tomato-worm; and it has usually been customary to write of the 
insect under one or the other of these titles, according to the class 
to be benefited by the writing. 

But little need be said of this species from a purely scientific 
standpoint. It is admitted by entomologists that it belongs to the 
order Lepidoptera, family Noctuwide, and genus and species as given 
at the head of this article. The habits of the larve of this family’ 
differ in that some are leaf-eating, while others have a boring habit, 
though not in the sense of the wood-boring beetles, for the boring is 
done in tissue comparatively soft or in hollow stems. A classifica- 
tion of this kind, while it does not place those together that quite 
agree in structure, would have its advantages when we consider the 
ways and means of preventing destruction to crops by them. This 
would place the species of Heliothis and allied genera with Gortyna 
and its allies. But this need not be discussed further here. 


AS A BOLL—WORM. 


As the northern portions of the United States are but little inter- 
ested in the cultivation of cotton, and as Professor J. Henry Com- 
stock has given a somewhat detailed account of the work of this 
insect in the cotton-fields, this branch of the subject may be passed 
over lightly. In doing this I shall give what will be practically a 
digest of Prof. Comstock’s paper. 

It appears that the eggs are deposited shortly after twilight, when 
the moths first begin to fly. Mr. Glover and Professor Riley state 
substantially that the eggs are deposited singly on the outside of 
_the involucre surrounding the flower-bud or the young boll, but 
Professor Comstock states that he has found them upon other parts 
of the plants quite as much as upon the involucre. As soon as the 
egg is hatched, the young larva feeds upon’ the tender tissue of 
whatever portion of the plant it is upon. Soon after this, it begins 
to bore its way through the covering to the boll and into the boll 
itself; but if the egg is deposited upon a leaf or a stem, it may be 
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several days from the time of hatching before it finds its way into 
the boll. In fact, Professor Comstock is of the opinion that a larva 
may attain its full growth by feeding upon the leaves, though this 
is evidently the exception and not the rule, as the instinct of the 
species seems to direct the young worm, as soon as it has eaten 
enough to give it the necessary strength, to seek for a flower-bed or 
a young boll. In this way a single caterpillar may destroy several 
bolls as it travels from one to another, eating out the more tender 
vital parts of the unopened buds, or the newly forming bolls. Asa 
natural consequence, all the buds or bolls thus eaten wither and fall 
to the ground; but before doing so they are abandoned by the worm, 
which seeks for fresher food. When it has attained sufficient size, 
it attacks the larger bolls, eating out all or nearly all of the inte- 
rior, causing that which is not eaten to decay by the rain that may 
enter the hole, or the exudation of sap from the wounded part.. 

Professor Comstock states that the destruction of the essential 
parts of the flower before the boll or the pistil has been fertilized, 
1s sometimes as great a source of loss as the destruction of the 
maturing bolls. It should not be lost sight of, however, that in the 
economy of the plant, the destruction of a bud before it opens, or 
of a flower before the fruit begins to form, is.not so exhaustive to 
the plant as the destruction of the fruit after it has wholly or partly 
formed. In the first place the effort of the plant to produce fruit 
has been thwarted before much of the nutriment for that purpose 
had been used, and new buds at once put forth in place of those 
destroyed, with the energy of the plant but little impaired. In the 
latter case, more of the nutritive material has gone into the fruit, 
and a less number of new buds will be formed than if the fruit 
were destroyed in its early stages. In plants that are practically 
ever-bearing by reason of not bearing profusely, this would have but 
little effect, but most plants have their limit of production, other 
than frost or other climatic changes. I would not say this with any 
view of disparaging any reports upon the amount of injury done to 
the crop by injury to the buds or young bolls, but to call attention 
to a fact that may be overlooked. 

The extent of injury done to cotton in the South by this worm is 
estimated by Professor Comstock as scarcely less than that done by 
the Cotton-worm. He bases this conclusion partly upon his own 
observations, but largely upon reports received from others during 
the year that he was assigned to investigate the cotton insects, as 
well as a collation of facts from other reports upon the subject, 
covering the observations of a number of years. A few sentences 
culled from some of these reports may not be uninteresting : 


‘‘There is one other insect that has destroyed more. cotton in this 
locality within the last four years than all other insects combined. 
It is known here as the Boll-worm.’—{J. W. J., Titus Co., Texas. 


‘Many think that the Boll-worm is more destructive on an average 
than the Caterpillar, for the reason that it attacks the cotton, more 
or less, every year.”—-[H. H., Hawkinsville, Ala. 


‘The Boll-worm does us, upon the whole more damage than the 
Cotton-worm.’—[A. J. C., Montezuma, Ga. 
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These are but fair samples of the opinions expressed in the ex- 
tracts of reports in Professor Comstock’s paper, showing the light in 
which the insect is held by the planters of the principal cotton- 
growing region. In Illinois, and other States adjoming, cotton does 
not form the staple product, but during the seasons it grows readily 
and comes to maturity through the southern counties, and, where 
raised, would be subject to the attacks of the Boll-worm the same 
as in the South. : 

Practically, we can not separate the work of this insect as a Boll- 
worm from its work as a Corn-worm, for it is pretty evident that 
these two plants, in a measure, supplement each other in carrying 
over the species from one season to another. In the cotton-growing 
region the early brood of worms is found in the terminal buds of 
the corn, while the late brood, after the corn has become too hard 
for them to longer feed upon, is found upon the cotton plants. It 
has been found that where a farmer had a field of corn in which 
he had taken pains to kill all the Heliothis worms, his cotton did 
not suffer from the Boll-worm. North of the cotton belt, the worm 
has the same habit, as has been shown by Mr. Treat, of New Jer- 
sey; but here there are but two broods of the worms, and the eggs 
for the last brood are usually deposited upon ears that are suffi- 
ciently late in maturing that the worms may get their growth before 
the corn hardens. 

Before closing this part of the subject, it should be stated that, 
from examination of the buds and young bolls of cotton that had 
fallen withered to the ground, Professor Comstock is of the opinion 
that the amount of damage done by the Boll-worm is slightly over- 
estimated. Some of the buds showed evidences of having been 
pierced by some hemipterous or other beaked insect, instead of 
enawed by the young Boll-worm. Others were probably blasted by 
rains or some other causes operating to prevent fertilization, which 
would result in blighting. This would take a little from the results 
of such estimates as were based upon the EE of those strewn 
upon the ground around the plants. 


AS A CORN-WORM. 


Where the season is long enough, and the summers sufficiently 
warm for corn to be grown, it may be subject to the attacks of 
Corn-worms, but it is only in the more moderately warm portions 
of the corn-growing region where serious damage is done. Professor 
Riley says, in his third Missouri Report: 


“‘T haye seen whole fields of corn nearly ruined in this way in the 
State of Kentucky, but nowhere have I known it to be so destruc- 
tive as in Southern Illinois.” 


Other extracts might be given to show that it is more destructive 
through a belt of about the latitude of Southern Illinois than further 
north or south. I would assign the following as a probable reason. 
In the South cotton seems to be preferred as a food-plant, and as 
soon as the cotton attains considerable size the moths deposit their 
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eggs upon this instead of the corn. As early as 1858 an article to — 
this effect appeared in the November number of the ‘‘American 
Cotton Planter,” in which the writer says: 


“Now, Mr. Editor, my opinion is that I can trace the worms 
from the corn-fields to the cotton-fields, though I may be mistaken 
in this; but the first place that I can find the worm, the same 
species, is in the corn-fields, in the roasting-ears. I have iooked 
and examined in every hole and corner to find where they made 
their first appearance, and I can find them nowhere but in the corn- 
fields. There they may be found in the roasting-ears.”’ 


It is said that the Corn-worm or Boil-worm was unknown in the 
Southern States previous to 1841. It was not till 1854 that it was 
known that the two were identical, and then writers stated, as a 
reason for finding the same worm in both plants, that the corn 
matures with the first brood of worms, and hence the second and 
third broods are to be found feeding upon the cotton-plants. North 
of the section mentioned there are only two broods, with perhaps 
only one in the northern limit of the corn belt. Where there is only » 
one brood, very few of the worms might be expected to be found, 
as is the case, for a large number of the chrysalids must be killed 
by freezing, from the accidental disintegration of their cells, by in- 
sects getting into their cells and feeding upon them, and other 
causes. The same causes are to be found working where there are 
oe broods, causing the early brood to be less numerous than the 
ate. 

The amount of damage done to the corn by this insect varies 
with different seasons, some years but little; during others the corn 
over a considerable area may be so injured as to be of very little 
value. The oft-quoted report from Kansas is a case that well rep- 
resents sections large or small, during years when the insect is 
numerous; and as it is so good an illustration I will quote it here: 


“In 1860—the year of the great drought in Kansas—the corn crop 
in that State was almost entirely ruined by the Corn-worm. Ac- 
cording to the ‘Prairie Farmer’ of January 31, 1861, one county 
there, which raised 436,000 bushels of corn in 1859, only produced 
5,000 bushels of poor, wormy stuff in 1860; and this, we are told, 
was a fair sample of most of the counties in Kansas. ‘The damage 
done was not by any means confined to the grain actually eaten by 
the worm, but, as we are informed in the same excellent article 
just now referred to, the ends of the ears of corn, when partially 
devoured and left by this worm, afforded a secure retreat for hun- 
dreds of small insects, which, under cover of the husk, finished the 
work of destruction commenced by the worm, eating holes in the © 
grain or loosening them from the cob. A species of greenish-brown 
mould or fungus grew likewise in such situations, it appearing that 
the dampness from the exuded sap favored such a erowth. Thus 
decay and destruction rapidly progressed, hidden by the husk from 
the eye of the unsuspecting farmer.”—{Am. Ent., Vol. 2, p. 44. 


During the summer of 1877 I found it quite numerous in some 
fields, but in others there were scarcely any. In my paper on Corn 
Insects, in the State Entomologist’s report for that year, I referred 
to it as follows: 


. 
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“As a general thing, I think it has not been so destructive during 
the past season as 1t is sometimes; but in one field of late corn I 
found nearly every ear eaten by them, there being from one to half 
a dozen worms to each ear. In many of them, when my observa- 
tions weré made while the corn was yet soft, the process of mould- 
ing and decay had progressed to such an extent that it was diffi- 
cult to conceive that such corn could ever become anything fit for 
man or beast to eat. In some fields I visited the injury was much 
less, while in others only a few eaten ears could be found.’’—[Sev- 
enth Ill. Ent. Rep., p. 103. 


During the same year, Professor Thomas received a letter from 
Mr. W. B. Brown, of Belvidere, Ill., accompanying some specimens 
of Corn-worms for identification, a portion of which will be of inter- 
est by showing that their injuries extended over a considerable area 
that season, and the freezing of the larve in the ear spoken of by 
Mr. Brown gives us a partial reason why they are not so numerous 
as far north as Northern Illinois. He says: 


‘“T found them eating the corn from the cob, or rather they had 
been eating, for they were ali dead when I discovered them, not 
having made the discovery till after a hard freeze. They commenced 
at the small end of the ear, and took it all as they went, apparently 
continuing to work around the ear. I found some ears from which 
the corn had been eaten off two or three inches.”—/Seventh Ill. 
Fint. Rep., p. 102. 


In his report on this insect as a Boll-worm, Professor Comstock 
says of its destruction of corn for that year, 1879: 


““This very season, a writer from Cherokee county, Kansas, ad- 
dressed Coleman’s ‘Rural World,’ complaining bitterly of the de- 
struction of the Corn-worm. He states that there was not an ear 
in his corn-field which the worms had not eaten.’’—[Rep. on Cotton 
Ins., p. 289. 


In the ‘‘Pacifie Rural” for August 16, 1879, I find the following 
inquiry in relation to the Corn-worm: 


“Will you please inform me if there is any remedy for a worm 
which works into nearly every ear of sweet corn in my neighbor- 
hood, near Neweastle, Placer county.’—|W. BR. 8., Sacramento, Cal. 


I made no special observations during 1879, but, from what I saw - 
and from inquiries of farmers, I know the worms were numerous 
here that year, but not so much so as some seasons. No further 
special mention of its injury came to my notice for that year. 

The year 1880, with us, was much as the preceding year; as usual, 
some worms present in the corn, but the damage not sufficiently 
serious to call forth comment. I find the following in the November 
number of the ‘‘American Entomologist” for 1880, from E. W. Clay- 
pole, of Antioch College, O.: 


“The Boll-worm, or Corn-worm, is exceedingly common and mis- 
chievous here this year. In some places every third ear contains a 
worm. In one or two points the published descriptions seem defi- 
cient. The second brood, now growing, feeds, no doubt, on the 
milky kernels by choice, but not by any means constantly, nor does 
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it confine its mischief to a single ear. Leaving the one on which it 
has been engaged, it passes to a second, which involves a journey — 
down one stalk and up another. This is "probably performed in the 
night. Its mandibles are capable of gnawing not merely the juicy, 
milkey kernels of the young ear, but the harder, riper ones of the 
ear when nearly mature and ready to cut. In cutting ‘my own corn, 
yesterday, I found many specimens of this insect, and there now 
lies before me an ear almost uninjured and nearly dry, the kernels 
being too hard to yield to the nail, and full of meal when broken, 
in which is an almost full-grown Corn-worm engaged in eating these 
hard grains. The worm has attacked the ear in two or three places, 
and eaten about half a dozen corns, so that it is very plain that it 
has not spent its whole existence in this ear. The infested ears 
may often be detected, on passing through the field, by seeing a 
hole in the husk, through which the worm has entered the ear, and 
a few days ago I saw a. half- -grown worm awe its way into an 
ear, and making just sucha hole. When I caught it, it had bored 
through the outer sheath only, and was at work on the second.” 


In a postscript, Mr. Claypole states that he found a smaller worm 
eating kernels on a ripe ear of corn. ‘Professor Riley was at first 
of opinion that they could not eat the ripe ears, but, in a later 
article, states that they had been found doing so. The traveling 
habit mentioned in the quotation agrees with the same habit noticed 
in their feeding on the cotton-plant. I have noticed holes through 
the husks surrounding an ear containing worms, and also that if 
the husks were long when ready to pupate, they would make 
their egress by gnawing through the husks. If an ear is placed in 
the breeding cage where the worms are confined, they gnaw through 
the husks to get to the kernels, even if they are loosened at the end. 


From all I can gather for this year—1881—the Corn-worm seems 
to have done less damage in Illinois than usual. The excessive dry 
weather prevented there being any yield of corn in much of the 
southern part of the State, but the same cause prevented a large 
share of the moths from the early brood emerging from the chrysa- 
lids to provide for a second brood, so that what little corn there 
was raised was comparatively free from worms. © Several corres- 
pondents in different parts of the State say substantially, ‘‘sweet 
corn injured by them but none in the fields.” During the early 
part of September I spent a few days in Lawrence county. In ex- 
amining a field of corn belonging to a Mr. Pence, near Lawrence- 
ville. I found that not mare than one ear in five or six examined 
contained worms, and none of these were badly eaten. 

- The eggs from which the Corn-worms are produced are deposited 
on the silk, or at least this is the case with that brood which works 
in the ear. .As soon as the egg hatches, which takes only a few 
days, the young worm feeds upon the silk ‘working its way down in- 
side of the husks. If the husks project considerably above the ear 
the worm will be a third or more grown before it reaches the ear, 
but if the ear comes out nearly or quite to the ends of the husks 
young worms may be found feeding upon the soft kernels. During 
ordinary seasons, when the worms are not very numerous, seldom 
more than one worm will be found in an ear, but at other times — 
there may be half a dozen. From this we might suppose that the 
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habit of the moth is to deposit a single egg in a place and that the 
worms, when more than one in an ear, are the projeny of different 
moths. The fact that the half dozen or so wer rms that may be 
found in a single ear are of different sizes in a measure substan- 
tiates this assumption. As soon as they reach the ears they feed 
upon the kernels beneath the husks. Sometimes they eat only the 
outside portion of the kernels, at others they bore through the 
under side next to the cob, so that when the husks are stripped 
back the worms may be nearly half hidden in the corn. As the 
corn gets hard they generally stop work in it, though there is good 
evidence that they will sometimes eat the corn after it is ripe and 
hard. Mr. Claypole’s letter, quoted above, shows that they may 
leave an ear after it becomes too hard for them and go to one that 
is softer. I have on the other hand found them dead and decaying 
in their burrows, though the cause of their death may have been 
from biting of other worms instead of a lack of suitable food. 

The first or early brood of the worms are, according to different 
writers, to be found in the tassel of the corn just as it is coming 
out. Mrs. Mary Treat, of Vineland, N. J., has shown that this 1s 
the case there, while Professor Comstock asserts that “the so-called 
‘Bud-worms’ of the Southern corn crop are nothing but this same 
early brood of Heliothis, having almost precisely similar habits to 
those observed in New Jersey by Mrs. Treat.” 

There are three broods of the worms in the Southern States, ac- 
cording to Mr. Glover and other writers. In Southern Illinois and 
other places of that latitude there are usually only two broods, 
though the difference of hatching of the spring moths make these 
broods quite irregular. In fact it is probable that there may be 
three broods of the projeny of the first hatched moths when we have 
an early spring and a late fall. 


AS A TOMATO WORM. 


As far as I can learn, Professor Riley was the first to ascertain 
the fact that the Corn-worm, or Boll-worm, is the same worm as 
the Tomato-worm. In the Am. Entomologist, Vol. 1, p. 212, we 
find the following from his pen: 


‘But this glutton is not even satisfied with ravaging these two 
great staples of the country—cotton and corn—but voraciously attacks 
the tomato in Southern Illinois, eating into the green fruit and 
thereby causing such fruit to rot. In this manner it often causes 
serious loss to the tomato-grower, and it may justly be considered 
the worst enemy to the tomato in that section of the country.” 


That such damage to the tomato is not confined to Southern 
Illinois, or to this country, may be seen from the following extract 
from Vol. 2 of the Am. Entomologist, p. 172: 


“We learn from a recent number of ‘Scientific Opinion,’ that at 
a late meeting of the London Entomological Society, Mr. Jenner 
Weir exhibited specimens of our Cotton Boll-worm moth (Heliothis 
armigera, Hub.), which were bred from larve which fed on the fruit 
of the tomato. As we have already shown, this same species 
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attacks our corn, and does great damage to our tomatoes by eating 
into the fruit; and the fact of its being bred from the tomato in 
England, where the fruit is with difficulty grown, is interesting ea i 
suggestive.” 


Mr. Glover reports that in Maryland, in 1869, this worm did great 
damage to the tomato crop, eating the ripe fruit as well as the un- 
ripe. It does not confine itself to a single tomato, but goes from 
one to another, gnawing holes in them, thereby causing them to 
wholly or. partially decay, and rendering them unfit for market. 
The interior of the tomato is so juicy that it seems satisfied to re- 
main on the outside of the fruit and gnaw in only so far as it can 
reach with the front part of its body, seeming to prefer the more 
solid outer portion. Professor Comstock reports that: 


‘Several specimens were recently (1879) sent to the department, 
with the remark that they were found boring into the terminal 
shoots of the tomato-plants at Macon, Ga., early in September.” 


This shows that as with cotton these worms do not eat the fruit 
alone, but may be found feeding upon other parts of the plant. 
During the present season (1881) I found quite a number of my 
tomatoes rotting, and in each instance the rotting proceeded from a 
hole that had been eaten in the side of the unripe fruit. 


OTHER CULTIVATED PLANTS INJURED. 


The other vegetables that are injured by the larva of Heliothis 
Armigera are peas, beans, and pumpkins, while tobacco has been 
mentioned as one of the plants upon which it is occasionally found. 
Mrs. Mary Treat, of Vineland, N. J., reported in 1879, that: 


“This year green peas have been eaten into by a hateful looking 
worm, and a similar one ate into the staminate flowers of the corn 
before it tasseled out, commencing their depredations while the tas- 
sels were still enfolded in the leaves.” 


Mr. Wm. Frelease, as reported by Professor Comstock, found 
them eating garden peas in Alabama, stating that ‘“‘a Boll-worm 
would bore a hole into the pod and devour its whole contents be- 
fore leaving it for another,” and other writers speak of the same 
habit. In fact it seems to thrive well upon not only peas and beans 
but upon a number of other allied leguminous plants. 


THE EGG. 


In shape the egg of this insect is nearly globular, a little flattened 
at the base, with a slight depression in the top or side opposite the 
base, and a series of ridges from this depression to the base. The 
diameter is about .024 inches, and it is of a pale-straw color. Pro- 
fessor Comstock says: 


‘A noticeable feature of many of these eggs is an irregular red- 
dish-brown band near the summits, which oradually disappears with 
the development of the embryo.” 
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Mention has already been made of the places where these eggs 
are deposited when the larva feeds upon cotton and upon corn, and 
also that the eggs are fastened singly upon that on which the young 
larva is first to feed. Mr. Glover is authority for the assertion that 
a single moth may deposit over 500 eggs. 

The time for the egg to hatch after it is deposited has not been 
ascertained, but is supposed to be from two or three days to a week. 


THE LARVA. 


When full grown the larva of Heliothis armigera is 1.50 inches 
long, nearly cylindrical, being a little thicker through the middle 
than at either extremity. There are two varieties of color; a green 
and a brown form, the variation seeming to have no relation to sex 
or age. In general color the first is a little paler than grass-green, 
with three stripes of darker green, which are arranged as follows: 
a narrow dorsal line, and, just below the sub-dorsal region, one on 
each side that reaches three-fourths of the distance from the sub- 
dorsal to the stigmata, or occupies the upper three-fourths of the 
sub-dorsal space. Under the glass the whole body above the stig- 
mata is seen to be marked with fine greenish-white, longitudinal 
lines. The dorsal one of these fine lines is unbroken only at the 
intersection of the joints. The sub-dorsal fine line can be traced 
just above the lateral dark-green stripe, but is broken into from 
four to six parts on each joint. Between these two, or the dorsal 
space, there are five broken and somewhat irregular lines, the first 
bordering the outside of the dorsal dark-green stripe. On some 
* joints these lines are not easily traced, but they can be on most of 
them. Along the stigmata there is a broad, pale, greenish-white 
stripe, bordered below by the sub-stigmatal line, which is more dis- 
tinct greenish-white. This line comes lower down on the middle of 
each joint than at the ends, making a series of scallops instead of 
a straight line. The stigmatal stripe is mottled with pale green, 
but these mottlings cannot readily be traced into lines as they can 
in the dorsal space. The lateral dark stripe is also mottled with 
pale greenish-white, but not easily traced as lines. In the upper 
edge of this stripe, in the middle of each. joint, next to the sub- 
dorsal line, is a small, purplish spot mottled with white; stigmata 
salmon, ringed with black; piliferous spots variable. The following 
are prominent and shining: those just above the stigmata and those 
on the dorsum of joint 11; the rest are scarcely noticeable. Those 
above the stigmata on joints 2 and 8 are black, but all the rest are 
the ground color, with a single short, brownish hair arising from 
each. Sub-stigmatal space the ground or general color; the venter 
whitish; legs green, the claws brown. Head ochraceous, mottled 
a little with greenish, especially in front; clypens pale; jaws dark- 
brown, each jaw with three strong teeth; on the side of the head 
there are five brown dots on the ocelli in a line from the labrum 
obliquely upwards. The cervical shield covers nearly all of the top. 
of joimt 1. There is a fine, short pile, seen only under the glass, 
that covers the whole of the body. This is white where there are 
ereenish-white markings, but is black elsewhere. 
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The brown form is similar to the green in its markings, the pale 
stripes being pale purplish-brown, the dark stripes a darker shade 
of brown. The dorsal space is marked with the same number of 
whitish lines, but they are carneous-white instead of greenish-white, 
with mottlings of the same on the side where the green form is 
mottled. Stigmatal stripe pale-yellow, a little mottled with purplish, 
and the lower edge whitish; stigmata circled with white outside the 
black. The pile is the same as in the green form. The piliferous 
spots above the stigmate are circled with brown, the hairs gray. 

Previous to the last moult the body is paler, but the prominent 
black piliferous spots, jaws, feet, cervical shield and anal plate 
make it appear darker. I have no notes upon the intermediate 
stages ta the egg to the full-grown larva, and shall have to pass_ 
over that. 


“The newly-hatched Boll-worm,” says Professor Comstock, ‘‘walks 
like a geometric larva or looper, ‘a measuring worm,’ as it is often 
called. This is easily explained by the fact that, while in the full- 
grown worm the abdominal legs or pro-legs are all nearly equal in | 
length, in the newly-hatched worm the second pair is_ slightly 
shorter than the third, and the first pair is shorter and slenderer 
than the second, a state of things approaching that in the full- 
erown Cotton-worm, though the difference in size in the former case 
is not nearly so marked as in the latter. This method of walking 
the worm loses with its first or second moult.” 


He further says, in speaking of the habits of the larva as a 
Cotton or Boll-worm: 


‘When hatched from an egg which has been deposited upon a 
leaf, they invariably made their first meal on the substance of the+ 
leaf, and then wandered about for a longer or shorter space of time, 
evidently seeking a boll or flower bud. It was always interesting to 
watch this seemingly aimless search, the young worm crawling first 
down the leaf stem and then back, then dropping a few inches by 
a silken thread, and then painfully working its way back again, 
until at last it found its boll or bud, or fell to the ground, where it 
was destroyed by ants.” 


Aside from the seeming almost omniverous habit of this larva as 
regards plants, there are numerous well authenticated accounts of 
the larger ones devouring smaller ones, and also of eating into the 
chrysalids of the Cotton-worm (Aletea). Mr. Frelease, as reported 
by Professor Comstock, states that on several occasions he saw 
‘large Boll-worms catch and devour smaller ones, while in other 
instances they would bite them until the juice would flow, when 
they would suck this out and reject the rest. Upon finding dead 
worms in their burrows beneath the husks in ears of corn, I was at 
first inclined to the opinion that they died from lack of proper 
food, the kernels having become hard; but further observation 
showed that they were bitten by others occupying the same ear. 
Upon taking full-grown worms in the hand, I have noticed that 
they give themselves little concern about trying to get away, but 
generally try to bite the hand, as though it mattered little to them 
what they ate. 
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THE CHRYSALIS. 


When the larva attains its growth it descends to the ground, into 
which it goes'to pupate. In doing this it usually selects some place 
where the earth is rather firm, seeming to prefer the security a 
compact soil can give to ease in digging. It digs a hole into this 

several inches in depth, apparently cementing the dirt as it goes 
downward, so that when it reaches the desired depth there is a 
smooth channel from the bottom to near the surface, there being a 
thin film of dirt over the entrance. This hole, as I found in digging 
about corn hills, is about a third of an inch in diameter, larger at 
the bottom than at the top, apparently so as to give free motion to 
the chrysalis, and usually bent in its course so that the lower part 
would have an inclination of often as much as forty-five degrees. 
I found the chrysalis at the bottom of this, the small end down- 
ward. In one instance I found a hole so bent that the chrysalis 
occupied a horizontal position. 

In speaking of this habit, Mr. Wm. Frelease, as quoted by Pro- 
fessor Comstock, says: 


“In deep breeding jars, with four or five inches of soil, I found 
that the .larve of Heliothis went several inches from the surface 
before forming their cocoons, but did not notice a passage leading 
down. As I did not notice very closely, such a tube may have 
been there, but I think, if so, I should have seen some trace of it. 
In all cases there was a thin film of silk. In the fields I saw 
numbers plowed up, but did not dig for any with care. Of course 
the plowing would have destroyed such a tube, but I sometimes 
found the silk about the pupa, though always more or less torn.” 


The observations upon which the article in the Seventh Illinois 
Entomological Report was based were made during the winter of 
1877-78. I began digging for the chrysalids in November in a field 
where the worms had been abundant in the corn, using at first a 
spade and digging at random. I had expected to find them in 
‘oval cocoons,” as they were supposed to make, but cutting across 
channels in which I afterwards found chrysalids led me to dig a 
little more carefully. I soon found that by running the spade along 
the row and taking off half an inch or less of the surface, I could 
tell where every chrysalis was to be found. The following passages 
from my note book kept at the time may perhaps be more satisfac- 
tory than any other way of stating it: 


In digging around corn hills this afternoon I found several chrys- 
alids, and one feature seemed strange or new. Instead of an oval 
cocoon, as is usual with most of our Noctuids, they were at the 
bottom of a round chamber that came almost to the top of the 
ground, nicely smoothed within, and the lower end from three to 
four inches from the surface. Sometimes these were perpendicular, 
with the chrysalis resting on the small end in the bottom; at other 
times the top of the hole seemed perpendicular, while the lower 
part bent to one side and the chrysalis lay on its side, the head 
towards the opening or top. The cavity within was of about a third 
greater diameter above than the chrysalis, but the lower part was a 
little larger. The soil was damp, but dry enough to crumble when 
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thrown out with the trowel. I could not see as the sides of the 
cavity were glued by any substance, but of that I could’ not tell; 
they seemed to cut the same as the rest of the dirt.”—[Nov. 28, 
1877. 

“Went out this afternoon and found another chrysalis at the bot- 
tom of a sloping hole, under circumstances that enabled me to 
measure the depth, and also take up the lump of dirt containing 
the chrysalis. The hole was six inches deep from the surface, but 
standing so that it was about five inches perpendicularly from the 
aura to the bottom of the hole. Slope a curved one.”—/Dee. 11, 
187 


A little more follows in this entry, but of no importance. The 
next entry is: 


“Brought in six more to-day in the dirt in which found, and put 
them in two boxes. I find all that stops the top of the hole is a 
thin film of dirt from one-eighth to one-sixteenth of an inch thick. 
All are where the ground drains well, and is solid.”—[Dec. 12, 
1877. 

The lump of dirt containing the channel and chrysalis, spoken of 
in the note of Dec. 11th, was kept just as it came from the field, 
and was shown to a number of persons. I may as well add one 
more note, though it relates more to the subject of remedies: 


“Was out yesterday and obtained four more. I find that some 
of the first that I obtained and put in loose dirt, which I after- 
wards wet and allowed to freeze, are dead. This gives a hint as to 
a means of destroying them. If plowed in the fall, their nicely pre- 
pared cells, that now by their position are well drained and no 
loose dirt in them, would be broken up, and the chrysalis more or 
less exposed to the freezing in loose dirt, that would have the same 
effect.as upon these, or destroy most of them.’--{Dec. 14, 1877. 


All of these observations, as may be seen from the dates, refer to 
the fall brood of worms. I dug for them from time to time through 
the winter, but found nothing different from what is given above. 
In no instance was there any loose silk about the chrysalis; though 
in the summer brood, and where the earth is more loose, this may, 
perhaps, be found. I doubt not the secretion that is made into a 
loose cocoon, as quoted from Mr. Frelease, and confirmed by Prof. 
Comstock, was in this case used in cementing the earth forming 
the sides of the channel, so as to make them smooth and somewhat 
firm. The lot taken up in their channels were allowed to freeze in 
them, without there being any loose dirt around them, and it seemed 
to have no effect upon them. ‘This smooth, firm channel then 
seems to be for their protection from the effects of freezing in lati- 
tudes, where they must be subjected to its influence during the 
winter. 

The following detailed description of the pupa is from Prof. Com- 
stock : 


‘Pupa: Length, 20 min., (about .80 of an inch): color, reddish- 
brown, darker towards the head : polished. The following particulars 
will be noticed, when examined under the microscope: The head, 
which narrows in the region of the maxillae to a rounded, some- 
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